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ing normal nucleotide of the target base sequence. 1 Table, 
17 ill. 

CLAIMS 

A method for the detection of single nucleotide changes 
in the nucleic acids of a sample, which comprises amplifica- 
tion of the nucleic acids of the sample by carrying out a 
chain propagation reaction with the use of primers, nucleo- 
side triphosphates and a polymerization enzyme, followed by 
revealing the changes, characterized in that at least one of 
the primers is diagnostic, having on the 5 ' or 3 • end 
thereof a terminal nucleotide which is complementary to the 
changed nucleotide or to the corresponding normal nucleo- 
tide, the change being revealed from the presence of ampli- 
fication products, if the terminal nucleotide of the primer 
is complementary to the corresponding nucleotide in the nu- 
cleic acid sample or from the absence of such amplification 
products, if the terminal nucleotide of the primer is not 
complementary to the corresponding nucleotide in the nucleic 
acid sample. 
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(54) CnOCOB OnPEflEJIEHH5I nOCJlEAO- 
BATEJIBHOCTH HYKJIEOTHAOB 

(57) Cnoco6 onpeaejieHK^ najinmsi mh 
OTcyrcTBHii OAHOH miH HecKO.ibKHX nocieAOsa- 
Te^ibHOcreH nyioTeoTHZioB. Cnoco6 BionoMaer 



KOHiaKTHpoBaHHe o6pa3ua HyioieHHOBOH khc- 

>10ThI C flHarHOCTHHCCKHM npaHMepOM, KOTOpblH 

siBJisieicsi cymecTBeHHO KOMruieMeHxapHbiM b 
OTHomeHHH ziHarHOCTHMecKOH HacTH nocieflOBa- 

TCvlbHOCTH OCHOSaHHH MHineHH, nOCpCZICTBOM 

Mero AOCTHraercsi To;ibKo pacnpocrpaHeHHC 
AHarHOCTHMecKoro npaHMcpa na MaxpHuy mh- 
meHH npH cooxBercTByiomHx ycjiOBKiix, tcsin 
TepMHHavibHbiH HyKJieoTHA ^iHarHocTHMecKoro 
npawMcpa KOMruieMeHTapen ;ih6o b oTHomeHiiii 
K ^pe^^o-naraeMOMy BapnaHTHOMy HyiaieoTuny, 
;ih6o k cooTBercTByiomeMy HopMavibHOMV 
HyioieoTHziy nocnfe^OBaTeJibHOcrn ocHOBaHHH 
Mumemi, 1 Ta67i., 17 mi. 
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H3o6peTeHHe othochtc5i k cnoco6y onpe^e- 

JICHHSI HariHMHa HJIH 0TCyTCTBH5I OHHOH tUIH 

HecKOvibKHX nociez^oBaxeJibHOCTeH BapnaHTHbix 

HyKJieOTHflOB nOCpCACTBOM SKCTpaxOnHpOBaHHil 

UAH ero OTcyrcTBH^ h k HaoopaM ^^151 
onpene-ncHHa. 

HsoGpereHHe HMcer oco6oe SHaMemie npH 
APiarHOCTHHCCKOM CKpHHHHre o6pa3aoB flHK 
HacjieAOBaHHHx cocTOHHHH, npexipacno-Tio- 
xeHHH M-riH coMaTHMecKHX MyxauHH H o6ecne- 
^HBaer o6mHH cnoco6 /lencoro onpe;^e;ieHH5i 
TO^euHbix MyxauHH. KpoMC xoro, oho npiiroOTO 
Ajih onpe^ejxeHHfl h THiraaauHH HHcteKUHOHHHX 
naTorcHOB nocpeflCTBOM aHa^iKsa hx JJHK h;ih 
PHK. 

HssecTHO, HTO Y .iioAeii c}TnecTByK)T 
HecKo;rbKO coreH reHerHMecKHX 3a6ojieBaHHH, 
KOTOpHe xBviHiOTCH pesyjibxaxoM onpeACJieHHHX 
MyxauHH Ha ypoBHe flHK. McxeKyjLHpHoe 
ocHOsaHHe njisi hckoxophx hs sxhx 6o.ie3HeM 
y»:e hsbccxho, npHMCM HCcaeAOBaHHe 6bicxpo 
Bbi^TBjXHex MoneKy;i5ipHoe ocHOBaHne Jinsi xex 
renexHwecKHx 3a6oj'ieBaHHH, oth KOxopHx b 
Hacxo^mee BpeMfl HeHssecxHa npupoAa Myxa- 
UHH. Kor^a xoMHoe MOJieKyjiapnoe ocHOBanHe 
njin HacneiiOBaHHoro cocxo5iHHa ne HSBecxHO, 
Mo;Kex 6HXb npeAocxasjieH flHarnos HapymcHH^ 
HJiH pacnoj-io^eHHii HOCHxejieii b HHcJ^opMaxiiE- 
HMx po^ocnoBHHx nocpejjcxBOM RFUR. (orpa- 
HHHHBaiomHM cJjparMeHx npoxH:KeHHH 
no-nHMop4)H3Ma) c Hcno;ib30BaHHeM sohaob 
XI,HK B reHexH^ecKOH cbhsh c o6jiacxbK) 
3a6ovxeBaHH5i. TaKHM o6pa30M, b nacxoOTce 
BpeMfl MbimeMHaH AHCxpocJjKii fliomeHHa, uhc- 
xHbiH ci)H6po3 K xopes XaHXHHrxoHa Moryx 
OTarHocxHpoBaxbCH b Ka^ecxBe npHMepa hc- 
no-nb30BaHHs xexHOjiomH RFLR.. OztnaKO xaxoe 
xecxHpoBaHHe Heo6xoaHMO ocymecxBJiflxb ox- 
aejibHO B oxHomeHHM xa^oro cocxoshm h 
xpe6yexca 3HaHHxe;ibHoe KomHecxBO pa6oxH, 
npH^CM nns xa^KAoro cjiynasi xpe6yexca 
OHHCxxa flHK, pacmea/iCHHe orpaHHWHsaiomero 
4)epMeHxa, 3jieKxpo4)ope3 arapoanoro re;i^, 
oKpamKBaHHe no Coyxepny, rH6pHflH3auH5i, 
onpeflCvxeHHe npo6H rH6pnAH30BaHHoro rena h 
anajiHs poaooiobhoh. Hexoxopbie npymt na- 

CjieAOBaHHbie C0CX05IHH5I CBHaaHH C OAHOXOMeM- 

HHMH MyxauHJiMH B xeHax, oflHaKO xa^oe h3 

3THX COCXOSHHK flO-TI^HO 6bIXb npOaHaJIH3HpO- 
BaHO OXACvlbHO, npHMCM B03HKKaK)X flOnOJIHH- 

xe,ibHbie cneuHcJiHMecKHe 3axpy3HeHi'i5, xoraa 
xoqe^HHe MvxauHH sibjiwtcsl rexeporenHMMH. 
TaF:, Hanpm^iep, 6o-iee weM 40 pasjiiiHHHx 
xowe'HHHX MyxauHH Moryx Bbissaxb 6exa-xaj"- 
jiacasMHK) H no MeHbrnefi Mepe 5, a seponxHo 
6ovibine HeM 12 xohcmhhx MyxauHK Moryx 
Bbi3Baxb reMOcJjmiHK) A. B oxHOineHHM 3xhx 
rexeporeHHbix cocxohhhh xa^K^afi noxenuna.xb- 



Haa xoMxa MyxauHH b nacxosiinee BpeM5i, 
B03M0JKH0, Hy;iKAaexCH B oxz^ejibHOM anavinae. 
3x0 Mo^ex BiciiOHaxb c-io^Hbni RFLR raiLio- 
xHnHbiH ana^XHS c mho^kccxbom orpanHMHsaio- 
mwx cfiepMeHxoB. 

?Sm XOHeHHHX MyxaUHH B COMaXHHCCXHX 

Kviexxax 6bUT BOBJie^eH b pasBHxne pa3.iHMHbix 
BHAOB paxa, HanpHMep xo^e^HHe NiyxauHH b 
ras OHxoreHa JI. Booc h coxp., Nature, 

X.327, c.293,1987). 

B saHBxe na EBponaxenx N 87302196.8 
(ny6-?THxauH5i N 237362) 4)hpmh Uexyc Kopn. 
onHcaH cnoco6 onpeaeviCHHK hsuikhhsl miH 
oxcyxcxBHH no MeHbraew Mepe o^hoh HyK;ieo- 
(J)mibHOH BapKauHH b noc;ieflOBaxejibHOCXK h3 

OAHOH H-IH HeCKO-lbKHX KVICieHHOBfclX KKCIOX, 

Koxopbie coAep>Kaxc5i b o6pa3ue, xoxopbiM 
BK;noMaex: 

a) o6pa6oxKy oopasua bmccxc iuih nocne- 

AOSaxCJIbHO C HeXHpbMH paSvXHMHHMH Hyxvxeo- 
XHZ^KHMH XpH4)0C4)axaMH, pearCHXOM flvXH 

no.iHMepH3auiHH HyxjieoxHXtHHx xpH4)occt>axoB H 
o^Horo OOTronyioxeoxtmHoro npaiiMepa HJisi 
xaJKi^oro BHxxa xaxnow nyxjieHHOBOH xncnoxbi, 
B xoxopoH npeAno.xaraexc3 coAep^aHHe yxa- 
saHHOH BapHauHH npH ycjioBH5ix rH6pHAH3a- 
UHH, xaxoH, Mxo jiJisi xa^KAoro BHxxa 
HyxjienHOBOH KHCJioxH, coAcp^amero pasjiH^i- 
HHC BapHaixHH, noA-^CKamiie onpeACJicHHio, 
CHHxesHpyexca npoAyxx pacnpocxpaHenii^ xa:K- 
Aoro npaHMcpa, xoxopbiK 5iB;i5iexc5i xoMiiJieMeH- 
xapHbiM X xa^KAOMy BHxxy HyxjieHHOBOH 
xHOioxH, B xoxopoM yxasaHHHH npaiiMcp hjth 
npawMcpH BH6HpaioxcH xaxKM o6pa30M, uxo6bi 
6brrb cymecxBeHHO xoMmieMeHxapHHMH x 
xa^OMy BHxxy nyxjieHHOBOH xhoioxh, coAep- 
xamcMy ;iK)6yK) BapHauHio, xax mxo npoziyxx 
pacnpocxpaHeHHfl, cnHxesHpoBaHHHH h3 oahofo 
npaiiMepa, xorAa oh oxacjisxc^ ox csoero 
xoMnjicMCHxa (xpoMOcoMHoro Ha6opa), Moxcex 
CjxyacHXb -B xa^ecxBe MaxpHUbi nnsi CHHxesa 
npoAyxxa pacnpocxpaneHHS Apyroro npaHMcpa; 

6) o6pa5oxxy o6pa3na b ycjioBH5ix Aenaxy- 
pauHH, mxo6h oxAe;iHXb npoAyxxbi pacnpbcxpa- 
HeHHJi npaKMepa ox hx MaxpnuH, ecjiii 
npHcyxcxByKix BapHauiiH, noA^ie^amHe onpe- 
AejteHHKD; 

b) o6pa6oxxy o6pa3ua BMCCxe hjih nociie- 
AOBaxeJibHO yxasaHHbiMK MexbipbMH xpuc^ociia- 
xaMH HyxvieoxKAa, pearenxoM jxjisl 
nOvXHMepinamiH xpHct)oc4)axoB nyxvieoxHAa h 
npawMepaMH o.iHroHyx;ieoxHAOB xaxHMH, mxcoh 
cnHxe3HpoBavXC5i npoHyxx pacnpocxpaHemiH 
npaHNiepa c Hcno.ib30BaHneM xajfCAoro oxAe,^- 
Horo BHXxa, no^xyMCHHoro na cxaA™ 6) b 
xaMCcxBC MaxpHUbi, npw xoxopoH cxaAHH 6) ii 
b) noBxopsiioxcK AOCxaxoMHoe mono pas, qxoobi 
npiiBecxH X o6Hapy>KHBaeMOMy 3xcxpaxoniipo- 
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BaHHK) HyioieHHOBOH KHOioTbi, co3ep»;ameM 
noGieAOBaTCwibHOCTb BapHauHH, eciH ohh 
HMeioTca; 

r) 4)HKCxipoBaHMe npo;iyKTa CTa;iHH b) na 
MeM6paHe; 

;X) o6pa6oTKy MCNiGpaHM b yaioBHHX 
rM6pH;in3auHH MeneHOH noaie^oBaxe/ibHOCTbio 
- cneuH4)HMecKHM OviHroHyKjieoTtmHbiM sohjom, 
cnoco6HHM K rM6pHHH3aunH lO.ibKO c SKcrpa- 
KonHpoBaHHOH nooiez?OBaTe;ibHOCTbK), flBMerca 
KONfiuiCMeHTapHOH HO oTHomeHHio K oSjiacivL 
3KCTpaKonHpoBaHHOH nocjieAOBaxeiibHOCTH; h 

e) onpe;^e;ieHHe, ecjiH 30h-^ rH6pHAH30Ba;icH 
Ha sKcrpaKonHpoBaHHOK nocJie^oBaTe^ibHOCTH b 
o6pa3ue HyicieHHOBOH khcjioth. 

OnpenejieHwe aduimnsi mh oxcvTcrBHa no 
MCHbineii Mepe oahoii HyKvieoT;mHofi BapiiauHH 
B onpefle.ieHHHx cneuHanbHUx cHryamiax 
MOKer 6biTb ;iocTHrHyTO c noMombro pa3;iHM- 
Hbix NieroAHK. Tax, b .Heo6biMHHX cjiy^aHX, 
ecjiH TOHeMHaa MyTai;Ka coa^aer iuih paspy- 
inaer orpaHHMHBaiomHH caiiT (nanpiiMep cep- 
noBHAHa5i KJieroMHaH aHCMM), ycBoeHHC 
orpaHHHHBaramero ct»epMeHTa MO»:eT npHMenaTb 
miii AO, luiH nocne sKcrpaKonHpoBaHHH 
((D.cD.Hexa6 m corp., Nature, t.329, c.293, 
(1987)). Bo;iee Toro, b oTHomeHHH 6o;ibinHX 
HCJCiio^eHHbix noc;ieAOBaTe.ibHOCTeH HyxjieHHO- 

BOH KHCIOTH npaHMCpH JIJISI SKCXpa- 

KonHpoBaHHH Moryx 6bixb npuroxoBJieHH aji^ 
o5.iacxeH BnyxpH npeAnOviaracMoro HCioxiOMe- 
HHH, xaxoro xax 23 kIo ncKJiioMeHHe, 
BusbiBaiomee avibcJ^a-xanaccasMHio; b xaxHx 
CjxyMasix neycnex c sKCxpaKonnpoBaHHeM hck- 
jiioMeHHOH nocxeAOBaxejibHOcxH noAXBep^cAaex 
HCKJiiOMeHHe H xaxHM o6pa30M, HanpHMcp, 
siBJisieTCs. AHaxHOsoM avibctia-xajiaccasMKH 
{CD.cD.Hexa6 h coxp,, Nature, x.329, c.293, 
(1987)). 

Cnoco6 3KCxpaKonHpoBaHK5i no nyG^xa- 
UHH EBponaxeHxa N 237362 npeAocxasAHex 
HCKOxopbie npeHMymecxBa nepeA MexoAHxaMH 
RFLP (orpaHHUHBaiomHH ctparMCHX npoxa»:e- 
HH5I no-nHMop4)H3Ma) H aMeJibHoro cneuH4)H- 
MecKoro ojiHroHyxjieoxHAa, xoxopaa onHcana, 
HanpHMCp, KaHOM h flosH, TpyAbi HaiXHonajib- 
HOM AxaAeMKH Hayx CUIA (Proc.Nat.Acad.Sci.) 
X. 75, C.5631, 1978 r., Py6HH0M h KanoM, 
Uncet, 1985-1, c.75, 1985 r., KoHHepoM m 
coxp., TpyAH HauHOHaiibHOH AxaACMHH nayx 
CIIIA, X. 80, c.78, 1983 r., Khaaom h coxp., 
Nature, x.304, c.230, 1983 r. n Hnpaxcy h 
coxp., New England J. Medicine (Xypna.! 

HoBOH Ahx.xhh), X.309, c.284, 1983 

r. 

TeM He Mcnee b ny6-iHKauMH EsponaxeHxa 
N 237362 onHcan cnoco6, xoxopbrn sioiPOMaex 

HeAHCKpHMHHaXHBHOe SKCXpaKOnHpOBaHlie 

npe;icxaB.i5iiomeH HHxepec onpeAevienHOH no- 
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cncAOBaxe^ibHOCXM, mxo HeH36e;KHO npnBOAHx k 
Heo6xoAHMOCxii p^Aa Aono.iHHxe-xbHHX cxaAHii 
onpeAe^ieHHs, na Koxopne saxpa^oinaexcsi 
BpeMH H Koxopbie BK.xK}Haiox luiH AavTbHefimee 
HcnojibSOBamie MCMeHOH nocTeAOBaxe.nbHocxH - 
cneuH(i)HMecKoro ojUiroHyKvxeoxHAHoro 30Hja, 

KOXOpblH, B03M0^H0, AO.lXeH 6bIXb cnoco6HbiM 

pa3;iiiMaxb nocxeAOBaxe-xbHOCXH, oxAHMaioiuHe- 
C5I cxoAb He3HaMHxe.ibHo, xax na eAUHCXBeHHbm 
HyxjieoxHA h/ilxh iicnOvXbSOBaHHe cneuH^HMe- 
CKOH o^paHHHHBaK)I^eH 3HA0HyK;iea3bi b xex 
orpaHHMeHHHx oxyMaax, KorAa npeACxaB.ifiio- 
masi HHxepec xoMe^nas MyxauHs cosAaex ilth 
paspymaex onoaHaramyio nocjieAosaxejibHocxb 
c^epMeHxa, h/iuih HcnojibsosaHHe MexoAOs 
HenocpeACXBeHHoro nocjieAOBaHHsi na axcxpa- 
KonHpoBaHHOH flHK (CMOxpH pa6oxy C.Wong 
H coxp., Nature, x.330, c.384, 1987 r. 

CymecxByex noxpeGnocxb b npocxoM cno- 
co6e HenocpeACXBCHHoro onpeAejieHHsi no MCHb- 
ineH Mepe oahofo ocHOBHoro pa3.xHMHH b 
HyxjieHHOBHX KHCxoxax, xaxHX xax renoMHas 

flHK, B KOXOpOM CBeACHH K MIIHHMyMy cxaA>iH 

onpeAevieHHfl, mxo npHBOAiix k cnoco6y, 
KoxopHH MO»:ex 6HXb ocyI^ecxB.^eH 6HCxpo, 

XOHHO H ;ierKO npH MHHlIMa-lbHOH KBa-TIHCtlHKa- 

UHH onepaxopa. 

H3o6pexeHHe ocHOBano na oxKpbixmi xoro, 
Mxo nyxcM cooxsexcxByion^ero BH6opa nyicie- 
oxMAHoii nocjieAOBaxejibHocxH, o.xiiro- 
HyioxeoxHAHoro npannepa bo3mo»:ho 
ce;ieKXHBHoe AOcxH^KCHHe pacnpocxpaneHM 
npawMepa ™6o nocneAOBaxevibHocxH, coAep»;a- 
meH'npeAno;iaraeMHH BapiianxKHH Hyx^xeoxHA, 
jih6o cooxBCxcxByionteH nocieAOBaxe^xbHocxH, 
coAepacameii HopMajTbHbiH HyxjieoxHA, 
npeAOXBpameHHe pacnpocxpaHeHHfl xaxoro 
npaHMcpa, xaxHM o6pa30M cymecxseHHO ynpo- 
maroxcsi Heo6xoAHMHe MexoAHXH onpeACAeHHii. 

B cooxBexcxBHH c OAHOH xapaKxcpHOu 
MepxoH M3o6pexeH}i5i, paspaSoxaH cnoco6 onpe- 
ACJieHHH HaJiHMHsi miH oxcyxcxBHSi no MCHbrneH 
Mepe OAHoro BapnaHxa nyicieoxHAa b oahoh 

HAH HeCKOAbKHX HyKACHHOBblX KHCAOXaX, 

Koxopbie coAep^KajiHCb b o6pa3ue. 

3xox cnoco6 BKJiioHaex o6pa6oxKy o6pa3ua, 
BMecxe HAH nooxeAOBaxcAbHO c cooxBexcxBvio- 
mHMH HyKAeo3HA-xpH(t)occtiaxaMH, pearenxoM 

AA5I nOAHMCpHSaUHH HyKJie03HA-XpHCjXDC4)aX0B 

M AHarHOcxH^iecKHM npaiiMepoM aaa AHarno- 

CXHMeCKOH KaCXH OCHOBHOH nOCAeAOBaxeAbHOCXH 
MHmeHH B yCAOBHHX rH6pWAH3aUHH, npHMeM 

HVKAeoxHAHafl nocACAOBaxeAbHOCXb vKasaHHoro 
AHarHOcxHMecKoro npawMepa sBAsiexcsi xaxoBOH, 
Mxo OHa cymecxBCHHO KOMoneMeHxapna k 3xoh 
AHarHOCXHMecKOH MacxH, xepMHHaAbHbiH nyx- 
AeoxiiA AHarHOCXHMecKoro npafiMepa sBAiiexcji 
ah6o KOMnjieMCHxapHfaiM k npeAnoAaraeMOMV 
BaptiaHXHOMy HyxAeoxHAy, ah6o k cooxbcxcx- 
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BVKDtueMV HopMajTbHOMy HyicieoTHjiy, nocpea- 
CTBOM 3Toro CHHTe3HpyeTCK npoayxT pacnpocT- 
paHeHiiH ;iHarHOCTHMecKoro npawMcpa, Tonia 
yKaaaHHbiH TepMHHavibHbm nyicieoTHii anarHO- 
CTHwecKoro npafiMepa KOMnvieMeHxapeH no 
OTHomeHMK) K cooTBCTCTByjomeMy HyKJieoTiuy 

B OCHOBHOH nOCieAOBaTeJIbHOCTH MHmeHH, 

npHMCM HHKaKOH npojyKT pacnpocTpaHCHHsi He 
ciiHTe3HpyeTC5i, eciH yKaaaHHHH repMiiHanb- 
HHH HyK-ieoTHzz flHafHOCTHHecKoro npaHMcpa ne 
KOMiuiCMeHTapeH K cooTBCTCTByiomeMy nyioie- 

OTIUy B OCHOBHOH nOCJieAOBaTeJIbHOCTH MHme- 

HH, a xax^Ke ^exeKTHpoBaHHe HajiHTOS ilih 
OTCyTCTBHii npoflyKTa pacnpocrpaHeHHsi. 

CjienycT npH3HaTb, mto xoth 3tot cnoco6 
npe^cTaB^isjer oco6biH HHxepec npn onpeAe-rie- 

HHII Ha.lHMH5I VUIH OTCyTCTBHH TOUe^fflHX 

MyrauHH, cnoco6 b paBHOH crencHH npHMCHHM 
K onpeAejieHKK) nduimusi vui^ oTcyTCTBHH 

HCK-mO^eRHH, BKJIIOMaH HCKJlK)^eHH5I 6oJiee UCM 

oiXHoro HyKJieoTH^a, a xaK^Ke k onpe^ejieHmo 
HajiHHHii luiH OTcyTCTBKii 3aMemeHHH 6o;iee 
MCM o^Horo HyioieoTHua. B 3tom oTHomeHHH 
npocTO Heo6xo^HMO snaTb cooTBercTByiomHe 
nyicieoTHXlbr, oco6eHHo cooTBeTCXByiomHH Tep- 

MHHaJIbHHH HymieOTHJ^, C TeM MT06bI UOTjIH 

6hiTb crLiaHHpoBaHbi naA^iexamnM o6pa30M 
HeooxoOTMbie ^HarHOCTHMecKHe npawMepH 
(npaiiMep). 

Mo^HO npHSHarb, htq mo5oH o6pa30BaB- 
niHHCS npoayxT pacnpocTpanenHH mo^kct 6HTb 
onpeje/ieH b aK)6oM ynoSuon cJ^opMC, nanpHMcp 
B 03H0- miH flByKpaxHO cnHpanbHOH 4)opMe. 

KpoMe Toro, mo»:ho npusHaxb, mto juoSovl 
uoJivHtHKhLk npoflyxT pacnpocTpaHCHHa no 
?Ke;iaHHK) M0»;eT 6biTb sKcrpanojinpoBaH c 
noMonibio peaKUHH nOvinMepasHOH uenH 
(PGR), KOTopaH onHcana b naxeHTax CUIA N 
4583195 H 4683202 c zcno.xb30BaHHeM Ky-6e- 
xa-pen;iHKa3bi, Koxopaa onHcana b ny6-nHKauHH 
naxenxa "nn-CH-TH" N W087/06270 h 6-m 
xoNie BnoxexHOjXorHH, 0KXK6pb 1988, nocpea- 
cxBOM Hcno;ib30BaHHH SKCxpaKonHposaHMH HyK- 

JieHHOBOH KHCnOTH Ha OCHOBC xpaHCKpHnuHM 

4)HpMH "CHCKa KopnopeHmn" KaK onHcano b 
ny6.iincauHH naxenxa "Aii-Ch-Th" N 
W088/ 10315, nnn nocpencxBOM Hcno-nbSOBamiH 
viHHewHoro SKCxpaKonHpoBaHna. B 3xoh cbh3h 
BbipaxeHHe ";mHeHHoe sKCxpaKoruipoBaHiie" 
(luiH aMn;in4)HKauHH) Hcno.xbsyexcsi 3:iecb ^.im 
ccbUKU Ha aMmiH^JHKaixHK) c Hcno.ibsoBaHiieM 
ezzHHCTBCHHoro npaHMepa HjISi Ka^on flHarno- 
cxHwecKOH wacxH b npncyxcxBHH pearenxa juisi 
noniiMepiisau™ k cooxBexcxByKimero nyicieo- 
xju-xpii4)occt)aTa, nocpeacxBOM uero aMn;ui4)ii- 
KzmisL ocymecTBJiaexcsi pacnpocxpaHemieM 
npaHMepa na ochobc HcnovibsoBanHfl o^^hoh 
cmipxiii oopasua KytoieHHOBOH Knoioxbi b 
KaMecxse Maxpnubi. 
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B nepBOM, K oco6eHHO npeanouxHxevibHOM, 
BapnaHxe BonjiomeHH5i nacxoHinero H3o6pexe- 
HHSi cnoco6 BK^iKD^aex: 

1) o6pa6oxKy o6pa3ua BMecxe kjih uoait- 
AOBaxejXbHO cooxBCxcxByion^HMH Hyioieo3na- 
xpHci)oc4)axaMM, pearenxoM nnsi noMMepnsauHH 
HyKvxeo3im-TpHctoc4)aTOB, ^HarHOCTiniecKHM 
npawMcpoM xijih flHarnocxHMecKOH MacxH ochob- 
HOH nocjieAOBaxejXbHOCXH MHrnenH h cooxBex- 
cxByromiiM npaHMcpoM b ycJiOBHSx 
rH6pHAH3auKii, npHHCM 3xa HyKJieoxHanaH 
nocneAOBaxejibHocxb yxaaaHHoro OTarHOCTH^e- 
CKoro npaHMepa sBjXsexca xaKOH, mtto ona 
cyn^ecxBCHHo KOMnjieMeHxapna k yKasaHHOH 
^HarHOCXHHCCKOH MacxH, xepMHHa;ibHHH HyK- 
.xeoTH;! jiHarHOCTHMecKoro npaHMepa OTJi^excs 
.ih6o KOMiLieMeHxapKHM K npeOTo;iaraeMOMy 
BapnaHXHOMy HyioieoxKqy, ;ih6o k cooxBexcx- 
BywmeMy HopMajibHOMy nyicneoxHj^y, b pesyjib- 
xaxe wero cnnxesHpyexcH npoj^yxx 
pacnpocxpaHCHHii flnarHOCTHMecKoro npaHMepa, 
Koraa ynoMHHyxHH xepMHHa;ibHbiH nyioieoxHA 
OTarHocxHMecKoro npaHMepa KOMiuieMenxapeH 
K cooxBexcxByiomeMy HyioxeoxH^y b ochobhoh 
nocjie;^OBaTej'ibHocxH MHineHH, npn^eM HHKaKOH 
npoflyxT pacnpocxpaHeKHH ne CHHxe3Hpyexc5i, 
eoiH xepMHHajibHbiH nyioieoTH;! flHarnocxHKe- 
CKoro npaHMepa ne 5rB-ri5[eTCS KOMnjieMeHxap- 
HHM K cooTBexCTByK)^^eMy HyioieoxHAy b 
OCHOBHOH nocjieflOBaxejibHOCXH MHmeHH; npn- 
MCM ;iK)6oH o6pa30BaBmHHCH npoflyKT pacnpo- 
cxpaHCHM flHarHOCXHHecKoro npaHMepa 
cnoco6eH cxyjKHXb b KaMecxse MaxpnuH a-tih 
CHHxesa npoflyKxa pacnpocxpaneHH^ ynoMsny- 
Toro aMn-nH4)HKauHOHHoro npaHMepa noaie 
ox;ie;ieHHii ox ero KOMnjieMCHxa; 

2) o6pa6oxKy o6pa3ua b ycrroBHsx Aenaxy- 
pHposaHHH, msi xoro Kxo6bi oxACJinxb npoztyxx 
pacnpocxpaHeHHfl npaHMepa ox ero MaxpnuH, 
Ha KOxopoH o6pa30Banc5i xaKOH npo^yKx 
pacnpocxpaHeHHH ; 

3) KOHxaKxnpoBaHHe no^xyMeHKHX na cxa- 
AHH 2 0Tiie;ibHHx cnnpajxen ot6o BMecxe, ;ih6o 
nocnez^OBaxejibHo c cooxBexcxByiomnMH nyicne- 
03HH- xpHci)oc4)axaMH, peareHxoM nnsi no^iHMe- 

pHSaUHH HyKJie03Hfl-XpH430c4)aTOB , 

^iHarHOCTHMecKHM npaHMcpoM H aMnjiK- 
4)HKauH0HHbrM npaHMepoM, KOxopbiH onpe^ejieH 
3:iecb, nocpencxBOM Mero xaM, rae bosmo^ho, 
CHHxesHpyioxcH iiono;iHHxe;TbHHe nponyKXbi 
pacnpocxpaHeHH5i c HcncibSOBaHneM b Ka4ecTBe 
MaxpHU oxAe.ibHbix cnHpa/teH, no-rty^eHHHX na 
cxanHH 2. 

4) noBxcpeHwe cxaAHil 2 h 3 ziocxaxoHHoe 
qnoio pas, uxo6bi no^iy^nxb saMexHyio aMn- 
jXHcjDHKauHio cooxBexcxByfomew HyioieoxnaHOH 
nocnenoBaxejibHOCXH; 

5) onpejejieHHC nznnmisi vuin oxcvxcxbhji 
npeiinonaraeMoro BapHanxHoro nyioieoxHzia no 
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HanHHHK) OTcyTCTBHK) npoAyKTa aMnvin4)H- 
KauHH, nojiyMeHHoro Ha craaHH 4. 

Bo BTopoM BapHaHTC BorLiomeHM H3o6pe- 
TCHHH YKaaaHHHH o6pa3eu o6pa6aTUBaioT 
BMCcre h;ih nocieflOBaxejibHO, j'ih6o: 

a) nepBbiM flHarHOCTHHecKHM npaiiMepoM, 
HMeiomHM nocie^oBaTejibHocTb, KOTopaa cyme- 

CTBeHHO KOMIUieMCHTapHa K AHarHOCTHMeCKOH 

qacTH nepBOH nocieAOBaTCibHOCTH nyicieHHO- 

BOH KHCIOTM, npHHCM nCpBHH ^HarHOCTHMe- 

CKHii npaHMep wMeer TepMiiHajibHbm 
HyioieoTHi;, Koropbiii KOMiuieMeHTapeH k yxa- 
saHHOMy npcOTO.iaraeMOMy BapHaHiHOMy nyx- 

JieOTimy, H BTOpbIM flHarHOCTHMCCKHM 

npaHMcpoM, HMeiomHM nocieAOBaTe>'ibH0CTb, 
cymecTBeHHO KOMiuieMeHTapHyio k AHarHOcxH- 
necKOH wacTH BxopoH noc;ie;^OBaTejibHOCTH 
HyjoieHHOBOH KHOiOTH, npHMCM BTopoH A^ar- 

HOCTHMeCKHH npaHMCp HMCer TepMHHayibHHH 

HyicneoTHX?, kotophh KOMiLneMeHTapcH k kom- 
njieMCHTapHOMy npennoJiaracMOMy BapHHaxHO- 
My HyKJieoxHjiy; 

6) nepBbiM flHarHOCxHMecKHM npaHMepoM, 
HMeiomHM nocjieflOBaxe;TbHocxb cymecxseHHO 
KOMruieMCHxapHyio k OTaraocxKHecKOH Macxn 
nepBOH nocjieAOBaxe/[bHOCXH nyicneHHOBOH khc- 
jioxH, npHMCM nepBHH flHarHOCXHMecKHH npaH- 
Mep HMeeX XepMHHaJIbHMH HyKJieOXH^, KOXOpblH 

KOMruieMeHxapeH k HopManbHOMy nyioieoxHiiy, 
KoxopHH cooxBexcxsyex ynoMsnyxoMy npe^no- 
jxaracMOMy BapnaHXHOMy HyioxeoxHuy, h bxo- 
pHM jiHarHOCXHHecKHM npaHMcpoM, HMeiomHM 
noc;xe;^OBaxe;ibHOCXb cymecxseHHO KOMiuieMeH- 
xapnyio k jjHarHOCXHuecKOH nacxH BXopoH 
nocjiezioBaxejibHOCTH HyKJieHHOBOH khcjioxh, 
npHMCM BXopoH OTarHocxH^ecKKH npaHMep 
HMeex xepMHHajibHHH nyiaieoxHA, KOMnvieMCH- 
xapHbiM K HopMajibHOMy HyKJieoxHAy, KoxopHii 
cooxBexcxsyex yKaaaHHOMy npenno^iaraeMOMy 
BapnaHXHOMy Hyio-ieoxHAy; npHneM ynoMsny- 
xbiH xepMHHa;ibHbiH nyKJieoxHj^ nepaoro war- 
HOCXHMecKoro npaHMcpa h xepMHHa;ibHbiH 
nyicrieoxHH Bxoporo flHarHOCXHMCCKoro npaHMC- 
pa o6a Haxo^axcH npn kohuc 5' hjih o6a npn 
KOHue 3' cooxBCxcxByiomHX npafiMcpoB, h 
nepBaK nocJiCAOBaxejibHOCXb nyioxeKHOBOH khc- 
jioxbi naxoOTxcfl b o6paxHOM oxHomeHKH ko 
BxopoH nocjieAOBaxevXbHOCXH nyioxeHHOBOH khc- 

JIOXH. 

C.xeaoBaxevibHO, b sxom Bapnanxe Bonjxo- 
mcHHH BXopoH ■jHarHOcxHMecKHH npafiMcp 
MO>Kex cMHxaxbca aMnviHcfiHKauHOHHbiM npaH- 
MepoM, 0 HeM ynoMHHaxocb Bbime h b 
noc/ieziyiomeM. 

3tox BXopoH BapnaHx BonjXomeHH5i Mo:Kex 

OOeCneMHBaXb flHCKpHMHHaUHIO H cneuHcj3HM- 

Hocxb, Koxopbie Bospacxaiox, xaK KaK zuxa 
.xK)6oro HCKyccxseHHoro nponvKxa xpe6yexC5i, 
Mxoobi npai'iMHHr (3apo>tueHHe) npoHCXO-iH-i na 



cooxBCxcxByiomeM xepMHHa;ibHOM KOHue 

(06bmH0 xepMHHaJIbHHH KOHCU 3'-) AByx 

HCnapHbix o.xHroHyKjieoxHj^oB, a ne na e^HH- 
cxBeHHOM KOHue, KaK B ciy^ae, Konia 
Hcno.xb3yexc5i xo;ibKO eaHHCxseHHHH AHarno- 
cxHMecKHH npaHMep. 

OnpeflCwxeHHe HajiHMHH ilxh oxcyxcxBHH 
npez^no.xaraeMoro BapnaHXHoro Hyio-ieoxiua mo- 
Kex 6bixb ocymecxB;ieHO, nanpHMep, xaK, xax 

OHHCaHO HH^e. 

B xpexbeM BapnaHxe BonviomeHiiM H3o6pe- 
xcHHS o6pa3eu, BXJiroHaiomHH flHK, coAep^a- 
myio npeanOvxaraeMHH BapnanxKHH nyK^ieoxHA, 
noflBepraexcsi aMn.iHcl)HKaaHH, nanpHMep, no- 

CpeACXBOM .-IKHCHHOrO 3KCXpaKOnHpOBaHH5I, KO- 

xopoe onpeAe^ieno s^ecb hjxh, nanpHMep, xaK 
onHcano b naxenxax CIUA N 4683195 h 
4683202, B ny6-nHKauHH naxenxa IIh- Ch-Th 
W087/06270, b kh. BHOxexHO.ionia, x. 6, 
0KXH6pb 1988 miK b ny6.xHKauHH naxenxa 
nn-CH-TH W088/ 10315, h npo^yxx aMn.iH4)H- 
xauHH o6pa6axbiBaexc5i jmarHOcxHMecKHM npan- 
MepoM a;ih OTarHOCXHHecKOH nacxH 
nooxcAOBaxejibHOCXH ocnoBanHH MnmeHH b 

yCJIOBHflX rH6pHAH3aUHH, B npHcyxcxBHH COOX- 

BCxcxByromnx HyxjieosHA-xpHctocctaxoB, b npn- 
cyxcxBHH cooxBexcxByiomHX 
HyK.ieo3HA-xpH4)oc4)axoB, H arenxa rjisi non- 

HMepH3aUHH HyKJieO3HA-xpH4)0C4)aX0B, npHHCM 

nyKvieoxHAHaa noaieAOBaxeJibnocxb yxasaHHoro 
OTarHOCXHMecKoro npaHMepa xaxoBa, mxo ona 
cymecxBCHHO KOMmxeMenxapHa k yxasanHOH 
flHarHOCXHHCCKOH MacxH, xepMHHa.xbHHH nyx- 
;ieoxHA AHarHOCXHMecKoro npaHMepa iiB.xHexcs 
.xh6o KOMnvxeMCHxapKHM K npcAno^iaracMOMy 
BapHanxHOMy HyxjieoxHAy, jih6o k cooxbcxcx- 
BvromeMy HopMa^xbHOMy nyxjieoxHAy. 

TaxHM o6pa30M, b xpexbeM Bon.xomeHHH 
H3o6pexeHHs xpanHUHOHnaa aMn^iHcJ^HKauHii 
MO»cex 6bixb ocymecxB.xcHa b ^cjiaeMOM MHCJie 

UHKJIOB H rH6pHflH3aUHH C AHaFHOCXHUeCKHM 

npaHMepoM, npeanpHHsixafl na aienyiomevi 
cxanHH, Ro cxaflHH onpeAe.ieHH5i. Oxna^aex 
Heo6xoAHMOCXb Hcno;ib30BaHHH aMn.iH- 
4)HKauHOHHoro npaHMepa. 

3x0 xpexbe Bon-nomenHe npeACxaBAsex 
HHxepec, xax KaK kojikmccxbo pearenxoB, 
xpe6yiomHXCH juisi no.xHMepnsauHH, M0»;ex 
6bixb cymecxBCHHO cnH^eHO (nanpHMep, no 
MCHbrneH Mepe na nojioBHHy), pasyMeexca 3xo 
MO^ex 6HXb KO.THMecxBO Hcno.ibsyeMHx nyx- 

.xe03HA-XpHCtOC43aXOB H MHCIO npHMeHHCMMX 

HarpeBaxejibHbix ycxponcxs zi.xh peaxuHH no.i- 
HMepasHOH uenn (PGR). TaxnM oopasoM, 3xo 
xpexbe Bon^xonxeHHC ooecne^nsaex cymecxBen- 
Hoe yMenbmeHHe saxpax, xoxopoe MO^ex 6bixb 
AOCXHrnyxo. KpoMC xoro, nocKO.-ibxy cxaanfl 
aMn;iH4)HKauHH Moxex ocymecxB.isxbcsi b 
HHxepBa.ie vAo6Hbix xeMnepaxyp 6e3 yxyame- 
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HHH peay.ibTaxoB. B 3tom TpexbeM Bon-nomeHHH 
Tpe6yeTC5i to.ibko, MTo6bi 6onet qyBCTBHTejifa- 
nasi K Harpesy npeAnpuHSTasi ni6pn;iH3ai;HH c 
jHarHOCTHMecKHM 3oraoM ocymecTB;i5Uiacb b 
CBoe BpeM5i, xaKMM o6pa30M eme CHH;KaeTCH 
jiono.iHWTtJihHUii pHCK HenpaBHJibHOro aapo^- 
aeHHa TepMHHavibHoro Henapnoro (o6hmho 3'- 
HenapHoro) ^HarnocTHHecKoro npafiMepa. Ta- 
KHM o6pa30M, 3T0 TpeTbc BoruiomeHHC o6ecne- 
qHBaer noTeHUHa^ibHo 6o;iee rH6KHH h sicauvi 
cnoco6 ana Hcno;ib30BaHiiH o6HMHbiM HesKcnep- 

THHM nepCOHavlOM, KOTOpHH MCHCe MyBCTBHXe- 

;ieH K omH6Ke onepaxopa. KpoMe xoro, b 3xom 
xpexbeM BapnaHxe HCicnro^eHa noxpe6HOCXb b 

AOnOvXHHXevXbHOH KOHXpO.XbHOH cxaAHH peaKUHH 

no.iHMepa3HOH uenn, xaK KaK HaMajibnaH 

aMIL7IICt)HKaiXH5I npeAOCxaB.xHCx C06cXBeHHbIH 
BHyxpCHHHH KOHXpOJIb. 

Ho xejxaHHio OTarHocxHuecKHM npaHMep 
MO)Kex HCCXH CHrnavX h.xh MexKy, KOxopyKi hc 
cxeziyex no^Bepraxb pncKy flecxpyK^HII, nanpH- 
Niep, B MexoOTKC BHCOKOxcMnepaxypHoro uhk- 
via, xaKOH KaK peaKUHH nojiHMepasHOH uenH. 
HanpHMep, noMeMHBaHiie Mo^ex 6HXb ocyme- 
cxBvieHO c Hcno;ib30BaHHeM cooxBCxcxByiomeH 

MeueHOH HJIH CHTHaJIbHOM cfiyHKUHH, XaKOH KaK 

mevXOUHas (Jsocct^axasa puih nepoKCHAasa xpeHa. 

B 3X0H CB5I3H MO^cx npcACxaBvi^xb HHxepec 
npiiMeHCHHe xepM0cxa6M;ibHbix cJ^epMenxoB juih 
noMeqjiBaHHK, xaKHx KaK cjjoccjjaxaaa, npoHS- 
BCjeHHaii H3 Thermus aquaticus. 

B MexBepxoM h npennouxuxejibHOM boiuio- 
meHHH H3o6pexeHH^ MOnwcJjHUHpoBaH ero 
xpexHH BapnaHx nyxcM BBefleHHH npHsnaKa 
Hcno.ib30BaHH5i j^Byx OTarHOCXHwecKHX npaHMC- 

POB, KaK OIIHCaHO BO BXOpOM BOIUIOmeHHH 

H3o6pexeHH5r, npH^CM sxopoH OTarnocxKMecKHH 
npaHMep noxenuHajibHo oiyxcHX KaK aMmiH- 
cJjHKauHOHHHH npaKMcp. 

TaKHM o6pa30M, b nexBepxoM BoruiomeHHH 
Hacxosimero H3o6pexeHHSi o6pa3ea, BKJiKmax)- 
D3HH flHK, conep?KarnyK) npeAno-aaracMHM 
BapwaHXHWH HyKJieoxHA, noz^BcpraexcH aMiuiH- 

ct)HKaUHH, H SKCXpaKOnHpOBaHHHM npoAYKx 

o6pa6axbiBaexc5i OOTOBpeMCHHo iuih nocne^OBa- 
xcxbHO, .^60: 

a) nepsbiM OTarnocxHMecKHM npaHMcpoM, 
HMeromiiM nocjiCAOBaxejibHocxb cymecxBCHHO 
KOMruieMeHxapnyK) k ;^HarHocxHMecKOH nacxH 
nepBOH noaienoBaxejibHOcxH HyKJiewHOBOH khc- 
jioTbi, npKMeM nepBbiH ;iHarHOCXHMecKHK npaA- 
Niep HMcex xepMKHa^ibHbiH HyK^ieoxH^, 
KOMiLxeMeHxapHbiH k vKasaHHOMv npejnojxara- 
eMOMv BapHaHXHOMy nyKJieoxH^y, h bxophm 
ziHarHocxHMecKHM xawMepoM, HMeromuM nooxe- 
josaxe^ibHocxb cymecxBCHHO KOMiLxeMeHxapHyw 
K jHarHocxHHecKOH MacxH BxopoH nocncflosa- 
xe-ibHOCxH HyKJieiiHOBofi KHCioxbi, npimeM 
Bxopoii anarHOCXHMecKMH npafiMep MMeex 
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xepMHHa^ibHbiH HyKvieoxHZt, KOMruieMeHxapHbTH 

K HyKJieOXmy, KOXOpWH HEJISICXCH KOMILieMeH- 

xapHbiM K ynoM^HyxoMy sapHaHXHOMy HyK-ie- 
oxnay; 

6) nepBHM flHamocxiiMecKiiM npaHMepoM, 
HMeKimHM nocxeaosaxejibHocxb, cymecxBCHHo 
KOMruieMeHxapHyrci k AHarHocxHHecKOw ^acxH 
nepBoii nocxezioBaxejibHocxH HyKJieHHOBOH khc- 
/loxbi, npHHCM nepEbiii OTarHOCXH^ecKKii npafi- 
Mep HMcex xepMHHanbHHH HyKTteoxHa, 
KOMiLxeMCHxapHHH K HopNiajibHOMy HyioxeoxH- 
jiy, KoxopbiH cooxBCxcxByex yKaaaHHOMy npea- 
nOviaracMOMy BapHanxHOMy HyKjieoxHiiy, h 
BxopbiM OTarHOCXHMecKHM npaHMepOM, HMera- 
mHM nocxe^OBaxejibHOcxb, cyn^ecxBeHHO komh- 
jieNieHxapHyK) k AHarHOCxH^ecKOH ^acxH BXopoH 
nocnejOBaxevXbHOcxK HyK<neHHOBOH khcttoxh, 
npHMCM 3X0X BxopoH fluarHOCXHwecKHH npaHMep 
HMcex xepMHHa-ribHHH HyKJieoxHj^, KOMiineMeH- 

XapHHH K HyKJieOXHZiy, KOXOpWH KOMIUICMeH- 

xapen k yKaaaHHOMy HopMajibHONiy 
HyicneoxHuy, KOxopHH cooxBexcxsyex npeAno- 
jiaracMOMy BapnaHXHOMy HyKJieoxHjiy; 

npHweM yKasaHHbie xepMHHa.xbHbiH HyK^ie- 
oxim nepBoro unarHocximecKoro npaHMcpa h 
xepMHHaJibHbiH HyKJieoxHA Bxoporo AwarHOcxH- 
MecKoro npaHMcpa 06a naxoAsixcfl ;ih6o npn 
5'-K0Hue, ™6o npH 3'-K0Hi;e cooxsexcxByK)- 
iHHX npaHMcpoB, h nepBaa noaieaoBaxejibHocxb 

HyKJieHHOBOH KHCJIOXH KOMIUieMCHXapHa K 

BxopoH noaxeAOsaxejibHOCXH nyKJieHHOBOH khc- 
;ioxH. 

B o6meM, yKaaannKH xepMHHanbHbiH HyK- 
.xeoxHA nepBoro AHarnocxH^iecKoro npaiiMepa h 
xepMHHavTbHHH HyKJicoxHA Bxoporo AHaXHO- 
cxH^ecKoro npanMcpa Ka^OTJH naxoOTXCii npH 
3'-K0Hue Hx cooxBexcxByKimHx npaHMepoB. 

TaKHM o6pa30M, b MexsepxoM BapHanxe 
BorLxomcHM H3o6pexeHHa o&bCAHHeHbi noxen- 
UHXTbHbie npcHMymecxBa yKasanHHX Bbime 
Bxoporo H xpexbero BomioineHHH >i3o6pexeHHH, 
Koxopbie o6mjiaK)T noxenuHaJibHO nosHmeHHOH 
cneixHctHUHOCxbK), noHH^KCHHHMH saxpaxaMH H 
6o.iee 5ICH0H h pacno-riararomew noxpe6Hxe.i5i 

MCXOAHKOH. 

Onpe^ewieHHe na-nHMHa hjih oxcyxcxBHH 
npe^noTraraeMoro BapnaHXHoro nyKJieoxima mo- 
mer 6HXb ocymecxB/ieHO, nanpHMcp, xaK, KaK 
yKasano b nooxeAyiomeM. 

Mo^Ho npH3Haxb, mxo aMiuiii- 
4)HUHpoBaHHbiH npojyKx, oAHa^Kiibi o6pa6oxaH- 
HbiH KaK yKasano Bbiine (ah6o a, ;in6o 0), 
MO^ex 6bixb BOB.ieweH b oamh hjih HecKO.ibKO 

4)HHaJIbHbIX UHKJIOB HO ^CCXaKHK). KoFZja 

ocymecxB-isrioxcji MHoroHHcnenHHe uHK;ibi, xor- 
aa MOKHO no;iy™xb Aono-nHHxcibHoe KO.xnqe- 
cxBO npoavKxa, KOxopbiH npeACxaB.xHex cooofi 
rH6pm npoziyKxOB pacnpocxpaneHHSi :iHarHo- 
cxHMCCKHX npaHMcpoB. 3xH pas.nHMHhie npo- 
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;iyKTbi 6y;iyT o6pa30BbiBaTbCH b cooTHomeHH5ix, 

3aBHC5imHX OT OTHOCHTejIbHHX COOTHOmeHHH 

HCxoAHbix PGR (peaKUHH no-nHMepasHoii uenn) 
npaHMcpHux o;iHroHyioieo™oB h Ao6aB.ieH- 
HHX flHarHOCTHHCCKHX npaHMcpHbix ojihto- 

HyiOieOTH^OB. 

Koraa aMiuiHctiKKamiH ocymecTBaHercs nii- 
60 nyxeM npHMCHCHM flwarHOCTHHecKKX h 
aMiL-iH4)HKauH0HHbix npaHMcpoB, ^60 nocpej- 

CTBOM IICn0.1b30BaHHa flByX JlHarHOCTHMeCKHX 

npawMepoB, nanpuMep, KaK onHcano b nepBOM 
H BTopoM BapnaHTax Bon;iomeHM H3o6peTe- 
HHH, ;ih6o KaK qacTb mctootkh aMnjiHct)HKa- 
UHH, onHcaHHOH B ny6™KauHH EBponaieHxa 
N 237362, to CTa3HH a) aeHaTypHpoBaHHA ^.ijl 
OTji&JiQnnsi npoziyKTOB pacnpocxpaHeHHii npaii- 
Mepa or hx MaxpHU h 6) KOHxaKXHpoBaHiiH, 

nOAyMCHHHX XaKHM 06pa30M OXaCjlbHHX cnH- 

paJiCH JinSo OAHOBpcMeHHo, ;ih6o pasne^xbHo c 
cooxBexcxByromHMH HyK;ieo3na-xpHct}Oc4)aTaMH 
H cooxsexcxByiomiiMH npawMepaMH, MTo6bi 
CHHxesupoBaxb AonojiHuxewibHHe npoayKXH pac- 
npocxpaHeHHH, npeAnoMXHxejibHO noBXopiiioxcsi 
no MeHbmeH Mcpe n^ixb pas (lUiKiiOB) h jio 
Heonpeae^xeHHo 6ojibinoro MHcna, oco6eHHo 
ecxH npaHMep KBJiKexca ycxoHWBHM k 
aMTuiHctHKauHH 6e3 ymep6a ajisl H3o6pexeHHH. 
Bo-nee npeAnoHXHXcxbHO, mxo npHMeHiiioTCfl 
15-60, HanpHMep 15-30, pas (uhkjiob). eoxH 
o5pa3eu coaep^Hx MejiOBCMecKyio renoMHyK) 
flHK. EcuiH o5pa3eu BKjiioMaex kjictkh, xo 
npcAnoTOixejibHO hx Harpesaiox ao cxaOTH a), 
tixo6bi noflBepmyxb HMCiomKecH b hhx HyK.ie- 
HHOBue KHOioxhi BOSfleHCTBHK) peareHxoB. 3xa 
cxaAHsi HCKJnoMaer oracxKy HyKJieHHOBHX 
KHcnox AO AoSaBJiCHK^ peareHxoB. B cbsish c 
3XHM MoacHO npHSHaxb, Mxo H3o6peTeHHe 
npeACxaB.xiiex cymecTBCHHoe ycoBepmCHCXBOBa- 
Hwe no cpaBHeHHK) c npeAHAymHMH cnoco6aMH, 
Aaxe ecjiK oMHCXKa ZIHK h3 o6pa3ua 
ocymecxB;i5uiacb ao npeAnpHHSxofi aMiuiHctHKa- 

UHH. 

CiCAyex npKSHaxb, mxo na cxaAHH 6 
KOHxaKx MOKAy no.xyMeHHHMH Ha cxaAHH a 

OXACAbKHMH CnHpa-nHMH H nOAXOAHIAHMH HyK- 

;ieo3HA-xpH4)OC(})axaMH, peareaxoM a^h no.x- 
HMcpHsauHH Hy K^ieo3HA-xpHcJx)c4)axoB , 

npafiMepoM (npaHMcpaMH) , nanpHMcp AwarHO- 
cxHMecKHM npawMcpoM ii/h.ih aMruiH- 
4]HKauH0HHbiM npaiiMepoM, mo^cx 6bixb 
ocymecxBACH hjih nocpeAcxBOM Ao6aBvieHHfl 
3XHX MaxepwajiOB b peaKunoHHyio CMCCb c 
nocieAyiomHM oxACvxeHHeM npoayKxa pacnpo- 
cxpaHCHHii npaHMepa ox ero MaxptiuH (cxaAHH 
a) , .ih6o moxho Haneflxbcs na Maxepna^iH, 
Koxopbie y>Ke npHcyxcxBviox b peaKUHOHHofj 
CNtecH. PaayMcexca, ;iio6oh oahh hjih necKo.ib- 
Ko pas.iHMHbix HyK-ieo3iiA-xpHct)OCct)axoB h/ilih 
pearcHX a/ih no.iMMepHsamiii, h/h.ih npauMep 
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(npaHMcphi) , HanpHMep AHarHocxHHecKHH 
npawMep m/h;ih aMnjiHKauHOHHbiH npafiMcp, 
Moryx 6bixb Ao6aB.xeHbi Ha jiio6ovi cxaAHH 
npeAAO)KeHHoro cnoco6a, 

B cooxBexcTBHH c niixbiM H npeAnoHXHxe.ib- 
HbiM BonAomemieM H3o6peTeHns npeAOCxaB.xH- 
excfl cnoco6, onpeAe;ieHHHH Bume, b KoxopoM 
aMnjiH4)HKauH5i ocymecxBAiieTca nocpeAcrsoM 
pacnpocxpaneHHa npaHMepa, ocHOsaHHOro na 
HcncibsoBaKHH oxAe^xbHOH cnnpajiH o6pa3ua 

HyKJICHHOBOH KHCJIOXM B Ka^eCXBC MaxpHUH. 

TaKHM o6pa30M, b sxom BonAomeHHH 
pacnpocxpaHCHHe npafiMepa ocyn^ecxBAHexca na 
ocHOBe HcnojibsoBaHHJi TOH xe caMOH craipa-iH 
o6pa3ua HyKJiewHOBOH khcxoxh b KaMecxse 
MaxpHUH, npKHeM aMnjiHKauHOHHhiH npaHMep 
oxcyxcxByex. TaKaa aMmxHctHKauHS CKopee 
sBJisiexcH apHci^MexHMecKOH, a ne SKcnoHCHUH- 
ajibHOH, npHMeM 3KcnoHeHi;Ha;ibHaH aurum^^- 
KauHii M0»;ex 6hixb AOCXHrHyxa no KpamieM 
Mepe xeopeTHqecKH c peaKunen no^mMepasHOH 
uenn (PGR). HpeHMymecxBO 3xoro nsxoro 
sapnaHxa (xaKxe HasHBacMoro 3Aecb .xaneHHOH 
aMn.THcJ)HKauHeH) cocxoht b tom, mxo apxe4)aK- 
xHbie npoAyKXH, ecAH ohh nojiyMaroxca, caMH 
no ce6e ne Moryx noABepraxbca OKCnoHeHUH- 

ajIbHOH aMnv'IH4)HKaUHH. 

JlHHeHHa^ aMrniHcJjHKauHH Mo^ex ocymecx- 
B.iHXbca c noMombW jiio6oro yAo6Horo cpeACxsa 
H xaKHM o6pa30M MO»:ex ocymecxB^x^xbCK 
nyxeM HcnoAb30BaHH£ KOMrnieMenxapKHx HyK- 
Aeo3HA-TpH4)oc(t)axoB B npHcyxcTBHH pearenxa 
Avia nOviHMepHsauHH HyKJieo3HA-xpH4)0c4)axoB, 
jinsi xoro mxo6h no.xy^HXb npoAyKXH pacnpo- 
cxpaneHHii npa&Mepa HeonpeAe^xeHHOH npoxH- 
xccHHOCXH, ec;iH HMeexcsi AOCxaxoqHas cxencHb 
KOMnjiCMeHxapHOCxH Me»my AHarnocxKMecKHM 
npaHMepoM h o6pa3AOM HyxjieHHOBOH khcxoth. 
npeAno^xHxe.xbHo, Koraa Bce KOMmxeMenxap- 
HHC HyK;ieo3HA-xpH4x)c4)axbi aoaxhh Hcno;ib- 
soBaxbCH,- o6pa3eu nyKJieHHOBOH khoxoxh 
noABepraexcfl sHAOHyK/ieasHOMy pacmenjiCHHio, 
npHMeM orpaHHMHxe.xbHaH sHAonyKJieasa Bbi6H- 
paexcH xaKHM o6pa30M, MTo6bi rapaHxapoBaxb 
TO, uxo pacn^ernieHHC o6pa3ua nyKJieHHOBOM 
KHcnoxH ocymecxBHxcsi npH caitxe, cooxsexcx- 
ByiomeM bosmoxhocth o6pa30BaHHH npoAyKxoB 
pacnpocxpaHeHH5i npanMcpa c})HKCHpoBaHHOH 
AviHHH, OAHaKO npeHMymecxBCHHO AHHefiHasi 
aMn.xH43HKauHSi MO^cex ocymecTB.isxbCs b 
npHcyxcTBHH xojibKO OAHoro, npeHMymecTBeHHo 
xovXbKO AByx yuiH npeAno4XHxe.xbHO xo^ibKo 
xpex HyK.xeo3HA-xpHci)OCct)axoB, xax mxo Anar- 
HocxH^ecKiiH npaHMep b cbocm cssisaHHOM 

COCXOSHHH (X.e. rH6pHAH30BaH K HyK^ieHHOBOH 

KHcioxe o6pa3ua) mo^kcx pacnpocxpannxbcsi 

XOJlbKO Ha CXO.XbKO, Ha CKO.lbKO n03B0.15IX 

xo.ibKO 1,2 H.XH 3 HyK.ieo3HA- xpHc{)Oc43ax. 
KorAa HyK.xeo3HA-TpHcJ)occt)ax npiicyxcxsyex b 
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HyKJICHHOBOH KHCJIOTC o6pa3Ua, AJlSi KOTOpOH 

OTCVTCTByer KOMiuieMCHTapHbiH Hyicieo3im- 
Tpiict30c43aT, Tor^a pacnpocrpaHeHiie npafiMepa 
6yAeT npcKpameHO. 

Ho ^e^iaHHIO JIHHCHHaH aMIUIHCtlHKaUHH 

MO>KeT ocymecTHviHTbca npH TCMnepaxype 
iL-iaBvieHHK (Tan) nocn[e^oBaTe.ibHOCTH. ripn 
3T0H TCMnepaxype flnarHOCTHHecKHH npawMep, 
ni6pHaH30BaHHbiM K KOMiuieMCHTapHOH nocic- 
aoBaxe^ibHocTH B HyKJienHOBOH KHOiore o6pa3- 
ua, HaxoAHTca b paBHOsecHH c 
i^HarHOCTH^ecKHM npaHMcpoM, CBo6oflHo Haxo- 
;L^5imHMCH b pacTBope, H raKHM o6pa30M 
OTarHocTH^ecKHH npaHMep (Heo65i3aTe;ibHO b 
npozi.ieHHOH (})opMe) fiHcrpo rH6praH3yeTCH h 
ZieHaxypKpyercs ot KyK-iCHHOBOH khcjioth 
o6pa3ua. Uo y^esiaHHio jinHemasi aMiuin43HKa- 
UHs xaKxe MO^er ocymecTBJiflTbcs nyieM 
repMH^ecKOH ocuHJUiimKH. 06hiMH0 xaKaH 
repMiiMecKafl ocuiivuimms MO^^er BKjiKmaxb 
6brcxpy}o xeMnepaxypHyio ^jiyKxyauKio b6;ih3h 
xeMnepaxypbi ruiaBjienHH nocjieflosaxeJibHocxH. 

EoxH npHcyxcxByioT xojibKO 1,2 elxh 3 
Hyicneo3Hj5-xpH4)oc(l)axa, xor^a OTarnocxHMe- 
CKHH npaHMep mokct pacnpocxpaHHXbCH xojXbKo 

Ha CXO.lbKO, Ha ckojibko n03BO;i5IX 3XH 

npHcyxcxByiomHe Hyiuieo3>m-xpHct)Occi)axH. KaK 
yxasaHO Bbirae, ecjiH HMeexcH HecooxBercxBHe 
MC^Ki^y, nanpHMcp 3*-xepMHHa;ibHHM kohuom 
OTarHOcxmecKoro npafiMepa h cooxBexcxBVio- 
mero HyK;ieo3iiA-xpH(i)OCc})axa b HyiuieiiHOBOH 
KHCJioxe o6pa3ua, xo ne 6yAex ocymecxBJwxbca 
pacnpocxpaHCHHe npaHMepa. OAnaKO, ecjiH 3*- 
xepMHHajibHHH HyK;ieo3Hfl-xpH4)occi5ax KOMIUie- 
MCHxapeH c cooxBexcxByiomHM HyioieosHfl-xpH- 
430Cct)axoM B HyicjieHHOBOH KHCJioxe o6pa3ua, 
xo pacnpocxpaHCHHe npawMepa 6yaex ocymecx- 

Bvl5IXbCiI. 

Koraa HcnojXbsyioxCK tojibko 1,2 hjih 3 
Hyxjxeo3HA-xpHcJ)occt)ax h npH 3xom xepMHHa;ib- 
HHH Hyiaieo3Hfl-xpH4)Oc4)ax npoxKXceHHoro ah- 
arHOCXH^ecKoro npawMepa Hcnonbsyexca xoJibKo 
oAHaac^H, xoraa mo^kcx 6bixb BHroAHHM 
Hcno;ib30BaHHe flHiteoKCHHyKjieo3HA-TpHcl)oc4)a- 
xa b KaMCCxse Hyiaieo3HA-xpH4)oc4)axa, koxo- 
pbiH npH Hcno;ib30BaHHH 6yflex cocxaBjiaxb 
xepMiiHajibHbiH HyKvxeo3HH-xpH4)oc4)ax npoziyx- 
xa pacnpocxpaHeHHH fluarHOcxHMecKoro npaH- 
Mepa. 3x0 6yAex cnoco6cxBOBaxb npn 
no.TVMeHHH qexKO orpaHHHeHHoro pacnpocxpa- 
Heniia AuaraocxHMecKoro npaHMepa. 

rio >KeviaHHIO 03HH H.XH HeCKOJIbKO HVIOie- 

o3H^-xpHct)oc4)axoB, npHCvxcxByKDmHX B peaK- 

UHOHHOH CMCCH JUlSi U£JieH BJOXIOMeHHSI E 

pacnpocxpaHHCHbiH npanMep (npanMepbi), mo- 
ryx 6bixb noMeMCHbi hjth MapKHposaHhi jiioGmm 
yAo6HbiM o6pa30M. TaK, nanpHMcp, o;ihh h;ih 
HCCKO-ibKO Hyiaieo3HA-xpH4x5Cci)axoB Moryx 
6bixb noMewenbi 4)JiyopecueHXHO. 3xo noMeMH- 
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BaHHe HyKJieo3HA-xpH4)occt)axoB npezicxaBn5iex 
oco6biH HHxepec b cbh3h c n^xbiM BapnaHXCM 
Bon.iomeHH5i H3o6pexeHii5i, Kor;ia npoH3Bo;icxBO 
nponyKxa pacnpocxpaHeHHH OTarHOCxHMecKoro 
npaHMepa mo^kcx 6HXb jiexeKXHpoBaHO nyxcM 
onpeaewieHHH Meqenoro h;ih MapKHpoBaHHoro 
Hyicieo3Ha-xpHct)oc4jaxa, BicnoHCHHoro b npo- 
jyxx pacnpocxpaHCHHH. Ecjih npo^yKx pacnpo- 
cxpaHeHHfl He o6pa3yexcs, xo BKjnoqeHHe He 
HMeex Mecxa, h Me^eHHii hjih MapKHpoBaHHHH 
HyKJieo3HA-xpH4)Oc4)ax Moxex 6bixb, nanpHMcp, 
yziajicH npoMHBKOH. Bojiee KOHKpexHO, b n^xoM 
sapnaHxe H3o6pexeHHa ycxpancHa npo6jieMa 
aMiuiHcJjHKai^HH apxecJjaKXHHx npo^yxxos, h 
xaxHM o6pa30M o6ecne™Baexc5i xopomasi 
nHCKpHMHHauHii, Koxopaii ^[ocxHraexcs b npn- 
cyicxBHH Me^CHoro h.xh MapKHpoBaHHoro nyK- 
jieo3HA-xpHci30c4)axa. KorAa aMnjiH4)HKauHii 
ocymecxBJiflexca, nanpHMep, nyxcM HcnoJib30- 
BaHH5i PGR, TO Jiio6oe npoHSBoacxBO apxe4)aK- 
xHoro npoflyKxa Mo;Kex npHBecxH k 
aMnjiHc})HKai;HH sxoro npoAyKxa h xaKHM 

06pa30M K BKJIIO^eHHK) MCMeHOFO HJIH MapKH- 

poBaHHoro HyKjieo3Hj^-xpH4)oc4)axa, xeM caMHM 

CHHKaexCSI AHCKpHMHHan;H5I. 

B flonojiHeHHC k H3Jio:KeHHOMy Bhnne 
MO)Kex 6bixb »cejiaxe;ibHHM, mxo6h AHaruocxH- 
HCCKHK npaHMep hmcji OAHoro npeACxaBHxeJis 
HMMVHOJiorHMecKOH CB5i3HBaK)meH napH, na- 
npHMep anxHrcH hjih aHXHxejio, hjih oahofo 
npeACxasHxejia napn, o6pa3yiomeH KOMiuieKC, 

nanpHMCp 6hOXHH, AJI5 npHBH3HBaHHK K 

flpyroMy npeACxaBHxejiio yKasanHOH cBKSHBaio- 
meii napH, hjih ajm oSpasosaHHs napw c 
uejibio ct)HKcauHH na xBepAOH (Jjase. 

B cooxBexcTBHH c flonojiKHxejiLHOH xapaK- 
xepHcxHKOH H3o6pexeHH5i B HCM npeflcxaBJieH 
Ha6op UJisi onpcACJieHH^ najm^iH^ hjih oxcyx- 
CTBHH no MeHbmeH Mcpe oahofo BapnaHXHoro 
HyKJieoxHAa b oahoh hjih necKOJibKHX nyioie- 
HHOBHX KHCJioxax, coflep^camtHXCH B o6pa3ue, 
npn^eM 3tox naSop BK/noMaex: 

1) AHarHOCTHMecKHH npaHMep ajih Ka^OH 
AHarHOCXHHecKOH wacTH ocHOBHOH nocjieaosa- 
xe^ibHOCXH MHmeHH, npHMeM HyKJieoxHAHan 
nocjieflOBaxeJibHOCXb Ka^oro AnarHocxHwecKoro 
npaHMepa ABJiaexcH xaKOBon, mto ona cymecx- 
BeHHo KOMiuieMeHxapHa k yxasaHHOH AHanio- 
cxHHecKOH ^lacxH, xepMHHajibHbiH Hyxjieoxiu 
AHaraocTH^ecKoro npaiiMepa siBJixexcsi jin6o 
KOMn.ieMeHxapHHM k npeOTOjxaraeMOMy Bapii- 
anxHOMy HyKJieoxH^y, jih6o k cooxBexcxBvio- 
meMy HopMajibHOMy nyicjieoxHAy, TaK mxo npn 
Hcno.xbsoBaHHH cHHxe3Hpyexcfl npoziyxx pac- 
npocxpaHCHHii AHaraocxHHecKoro npaHMe- 
pa, Koraa yKasaHHbiH xepMHHaJibHbiii Hyicieoxiu 
AHarHOCTHMecKoro npawMcpa HBJisiexcs komiuic- 
MenxapHUM k cooxsexcxByiouieMy Hytcieoxnay 

B OCHOBHOH nOCJieAOBaxevlbHOCXH MHUICHH, 
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npHMCM npoayKT pacnpocrpaHeHHii hc chhtc- 
3HpyeTCH, Koraa yKaaaHHHH xepMHHajibHbiH 
HyicneoTiu ;;HarHOCTHMecKoro npauMcpa He 

5IB.lfleTC5I KOMIUieMCHTapHhlM K COOTBeTCTByK}- 

mcMy HyiaieoTHny b ochobhoh nooieAOBaxe-ib- 
HOCTH MHmeHH; 

2) Ka^KflHH H3 Mexbipex paamMHbix 
Hyioieo3Hii-TpHct)OCci)aTOB ; 

3) pearcHT a^ih no-iHMepHsauHH Hyxjieo- 

3>m-TpHC})OCC}3aTOB Ha craAHH 2. 

ripeHMymecTBeHHo naSop Hacro^mero hso- 
epereHM, KpoMC xoro, BioiioMaeT aMmm- 
4)HKauH0HHHH npaHMcp, cooTBercTByiomHH 
Ka^OMy OTarHOCTH^ecKOMy npaiiMepy, npH- 
liCM HyicieoTHAHaH nocieAOBaxevibHOCTb aMn- 
.iK4)HKauHOHKoro npaitMepa HBvi^excsi xaKOBoii. 
Hxo ;no6oH npo^yKX pacnpocxpaHean^ cooxsex- 
cxByromero AHarHOCxHMecKoro npafiMepa nocjie 
oxAeneHHH ox ero KOMiLieMeHxa, MO^ex 
cjiyjKHXb B KanecxBC MaxpH^H unsi CHHxeaa 
npoziyKxa pacnpocxpaHCHHH aMiuiH- 
4)HKauHOHHoro npawMepa. HanpHMep, Ha6op 
nacxoHmero H3o6pexeHHH BioiioMaex Kax^jHH 
nsiK o6a pa^a AHarnocxHMecKiix npaiLviepoB, 
onHcaHHHX Bbime b CBa3H c BxophLM BapHanxoM 
BoruionieHiiii H3o6pexeHHH. 

Ha5op Hacxo5in^ero H3o6pexeHiisi Moxex 
xaK^KC BKJiKmaxb npaHMepu BHyxpcHHero 
KOHxpojiii, rflC 3X0 ue;iecoo6pa3HO. 

OanaKo ocoocHHO npeanowxHxe^ibHO, Mxo6bi 
Ha6op nacxoamero H3o6pexeHH5i Bmifo^aji PGR 
(peaKUHH nojiHMepasHOH uenw) npawMepbi h 
AnarHOCXHMecKHH npaHMCp (Koxopbiit onpcAC- 
jiCH B AajibHCHineM) b oxHomeHiiH k Ka»u^0My 
npeAnoTiaracMOMy BapnaHXHOMy HyKJieoxHuy. 
Ho KejiaHHio 3xox Ha6op mo^kcx Aono-iHHxejXb- 
Ho coAep;Kaxb Ka»uihiM ilxh o6a Ha6opa 
AHarHocxHHecKHX npaHMepoB, Koxopwe noApo6- 
Ho yxasaHH Bbune b cb5I3h co BxopHM 
BapiianxoM BoruiomeHHK H3o6pexeHHsi. 

Ka^mwH H3 MaxepHajiOB, yKaaaHHHX b 1, 
2 H 3, h/htih aMruiHci)HUHpoBaHHbiH npafiMep, 
Moryx 6Hxb ajisi yAo5cxBa ynaKOsaHH b 
oxAevibHHC KOHxeHHepbi, HO npeAnoHXHxe;ibHO 
Bce OHH Moryx 6HXb o&beAHHeHH b eAHHCXBen- 
HOM KOHXCHHepe, B ' KOXOpHH Ao6aB.x5iexc5i 

Maxepnaji, noA;ie>KamHH aHannsy. IlpeHMyme- 

CXBCHHO 3X0X CAHHCXBeHKblH KOHXeHHCp MO^CCX 

AonojiHHxejibHO coAep:*:axb 6y4)ep. 

CieAyex npusnaxb, uxo Kor^a Ha6op 
Hacxoamero HSOopexeniiH coflep^cHX o6a Ha6opa 
AwarHocxHMecKHx npaMNiepoB a m 6, yKasaHHHX 
Bhime B cBfl3H c BxopbiM sapHanxoM Boruiome- 
HM K3o5pexeHii5i, xo o6a Ha6opa AKarnocxH- 
MecKHX npaiiMepoB Moryx ne npiicyxcxBOsaxb 

BMCCXe B OAHOM KOHXCHHepe, XOXH KaTOUH 

Hauop npaHMcpoB Moxex npHcyxcxBOsaxb 
BNiecxe c Ka^KAbiM H3 MaxepnaviOB, yKasaHHWx 
noapo6HO B 2 H 3, h/jlih c aMn.iH- 
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4)HKaUH0HHbIMH HpaHMCpaMH B paSACJlbMblX 

KOHxcMHepax. Korfla noA-xe;Kamiiii HcnbixanHio 
o6pa3eix Heo6xoAHMO nepsoHanajibHo SKcxpano- 
jxiiposaxb corjiacHo ny6;uiKauHH EsponaxeHxa 
N 237362, M0»;ex 6bixb bhfoahhm BK;IIo^^IXb 
PCR-npaHMcp, a xaK»ce AHarnocxHMecKHe 
npaHNiepH b oahh xoHxcHHep bmccxc c 
yKasaHHbiNtH Bbime b 2 h 3 MaxepnajiaMH. 
OflHaKO AHarHOCxHuecKiie npafiMepbi Moryx 
npHcyxcxBOsaxb b oxaCvXbHHX KOHxeHnepax jijIsl 
nocxenyiomero HcnojXbSOBaHiia, nocxe 3aBepme- 

HH5I aMIUIHCjjHKaUHH. 

TepMHH "HyKJieo3HA-TpH(i)oc4)ax" Hcnovibsy- 
exc5i 3Aecb fljiH o6o3HaHeHKii HyKjxeoaimoB, 
npHcyxcxByiomiix jinSo b flHK, .xii6o b PHK, 
H xaKHM o6pa30M, BicxioHaex HyioieoaiuH, 
Koxophie coAep»:ax b KawecxBe 0CH0BaHH5i 
aACHMH, imxo3HH, xyaHHH, XHMHH H ypaiuui, 
npHMeM 4)yHKUH0HaJibH0H rpynnoH caxapa 

KB.XfleXCH Ae0KCHpH603a HjXH pH603a. OSblMHO 

AeoKCHpH6oHyicneo3HAH Moryx npHMCHsxbCH b 
cowexaHHH c no;iHMepa30H flHK. OAHaKo 
MOJKHO npHsnaxb, mxo Moryx npHMenaxbca 
ApyrHC MOAHctHUHpoBaHHbie ocHOBanHii, cno- 

C06HHe K CnapHBaHHIO OCHOBaSHH C OAHHM H3 
XpaAHimOHHhlX OCHOBaHHli aACHHHa, UHX03ZHa, 

ryaHHHa, xHMHna h ypamuia. Taxwe 

MOAHCjjHUHpOBaHHbie OCHOSaHH^ BKJIIOMaiOX, 

nanpHMep S-asaryaHUH h ninoKcaHXHH. 

TepMHH "HyKJieoxHA", Hcno.xbsyeMbiH SAecb, 
Moxex oxHocHXbCK K HyioieoxHAaM, npHcyxcx- 
ByiomHM ;ih6o b flHK, ;ih6o b PHK, h xaKHM 
o6pa30M BKvXiOHaex HyicrieoxHAH, Koxopbie 
coAep>Kax B KanecxBC ocHOBaHHH aAenHH, 
UHX03HH, ryaHHH, XHMHH H ypaixH;!, npiwcM 
(t)yHKixHOHajibHOH rpynnoH caxapa sB.xHexcs 
AeoKCHpH5o3a hjih pnGosa. OAnaKo oicAyex 
npH3Haxb, Mxo Apyrae MOAHti^HUHpoBaHHHe 
ocHOBaHH^, cnoco6HHe k cnapHBaHnio ocHosa- 

HKH C OAHHM H3 XpaAHllHOHHHX OCHOBaHHH, 
aACHMHOM, UHT03HH0M, ryaHHHOM, XHMHHOM H 

ypauHJioM, Moryx HCnojibSOBaxbca b AHarnocxH- 
^ecKOM npaMNiepe h aMruiH4)HKauH0HH0M npaw- 
Mepe, npHMCHscMOM B HacxoiimeM 
H3o6pexeHHH. TaKwe MOAHctHUHpoBaHHbie oc- 
HOBaHHH BKJiK)MaK)x, HanpHMcp, 8-a3aryaHHH h 
rnnoKcaHxuH. 

CneAyex npnanaxb, mxo KorAa cnoco6 
npcAnojiaraiox HcnojXbsoBaxb misi onpeAe.ieHH5 
Ha;iHHH5i HjXh oxcyxcxBHsi npcAnojiaraeMoro 
BapnaHxa nyioxeoxHAa, KOxopbiH Haxo;iHxcsi no 
coceACXBy c wacxbio noc;TeAOBaxe;ibHocxH ocho- 
BaHHH MHmeHH, Koxopasi He coAep^KHx Bcex 
MexHpex pas.xiiMHHX HyKjieoxHAOB, xorAa npo- 
AyKx pacnpocxpaneHMH AHaxHOCxuMecKoro npafi- 
Mepa H no ;KevxaHmo npoAyKx pacnpocxpaHeHH5i 
aMn;TH4)HKauHOHHoro npafiMepa Moryx oopaso- 
BaxbCfl xo.ibKo B npncyxcxBHH HaAvie>KamHX 
COOXBeXCXBVIOUIHX HyK.ieo3HA-xpH4)occ}3axoB, H 
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Bce werbipe pas-iHMHbix HyKjieo3HA-TpHct)oc43aTa 
He 6y;iyT Heo6xonHMHMH. 

PeareHTOM ^.la. nojinMtpmaixna HyioieoaH;^- 
TpHct30C(}}aT0B MO^CT 6uTb viio6oe COeAHHCHHe, 
KOTopoe 6yaeT cnoco6cTBOBaTb CHHTeay npo- 
ztyKTOB ji,i9i pacnpocrpaHeHHS npawMepa, bicik)- 
nasL (J^epMeHTbi. lloflxonHmHe jiJisi 3toh uc.ih 
4)epMeHTH BKjTKiMaiOT HanpHMcp, no;iHMepa3y 
1 flHK E.coli, cJ)parMeHT KjieHOsa nojiHMepashi 
1 flHK E.coli, T4 flHK no.iHMcpaay, apynie 
AocTynHbie flHK-no;iHMepa3bi, penepcHEHHe 
TpaHCKpHnxasH h zxpyrae c})epMeHTbi, BicnioMafl 

TepM0CTa6PLlbHbie ^epMCHTH. TepMHH "TCpMO- 

CTa6mibHHH (})epMeHT", Hcno;ib3yeMHH SAecb, 

0TH0CHTC5I K cJ^epMCHTy, KOTOpblH SLBJlSitTCSi 

CTa6pLibHhiM K HarpeBaHHK) k o6j'ia;iaeT 
repMHMecKOH CTa6iLibH0CTbK), H KaxajiHsiipyeT 
(ycKopner) coMeraHHe nyKJieoTHAOB Ha^iie^a- 
mHM o6pa30M, kto6h o6pa30Bav7HCb npoztyKTbi 
pacnpocrpaHeHHfl npaHMcpa, KoropHC KOMiuie- 

MCHTapHH K Ka^OH CnHpajIH HyKJICHHOBOH 

KHCnoTH, Chhtcs MO»:eT HHHUHnpoBaTbca npH 
3'-K0Hue Ka^oro npaHMepa h Moxer npore- 
Kaxb B HanpaBJieHHH 5' B;^ojib cnHpajin 
Maxpimbi, noKa CHHTca He npeKpaxHTCsi, 
o6pa3y5c MOJieKy^ibi pas^^noH fl;iiiHbi. HanpH- 
Mep, xaM Moryx 6bixb ctepMenxH, nanpHMcp 
xepM0cxa6pLibHbie 4)epMeHxbi, Koxoptie, oAHaKo, 
HHimnHpyiox aiHxes npH kohuc 5\ npHMCM oh 
npoxcKaex b apyroM nanpaB/ieHHH c Hcnojibso- 
BanneM xoro caMoro npouecca, mxo onHcan 
Bbime. ripeano^HxejibHbiM xepM0cxa6mibHbiM 
ctiepMenxoM, KOxopbiH M0»;ex npHMeanxbCH b 
cnoco6e no ii3o6pexeHHK3, sinnsierrcsi xox, 
KoxopHH Mo^CT 6brTb sKcxpanipoBaH H oqHmeH 
ox Thermus aquaticus, TaKOH 4)epMeHx hmccx 
MO>xeKy;iiipHbrH bcc npHMcpno 86000-90000 
eziHHHU JIajibxoHa, Kax oimcaHO b ny6;iHKauHH 
EBponaxcHxa N 237362 (cm. xaK^e ny6jXHKa- 
UHK) EBponaxenxa N 258017). lUxaMM VTI 
Thermus aquaticus SB.xsiexcK AOCxynHHM 6e3 
orpaHHMeHHH h3 KojLneKUHH Kyjibxyp Amcph- 
KancKoro Twna, 12301 HapicrioyH flpaHB, r. 
PoKBtLT.-!, mx. MapmieHjt, CIIIA, KaK ATCC 
25 104. 

Bbipa»;eHHe "warHocxKMecKaH nacxb", ko- 
xopoe HcnOvibsyexcfl sflecb, oGosHa^aex xy Macxb 
OCHOBHOH noC/ieaoBaxejTbHOCXH MHineHH (koxo- 
pasi onpez^ejiena b ^a^xbHeHmeM) , KOxopa5i 
cojepjKHx B KaMecxse xepMHHa;ibHoro nyicneo- 
xHaa noxeHUHa^ibKbiH BapHanxHbiH nyicieoxim, 
npHcyxcxBHe min oxcyxcxsHe Koxoporo neooxo- 
^HMO onpeae;iHXb. 06b[MH0 axox noxeniiiiavib- 
HbiM BapnaHXHbiH HyK^ieoxiu 6y:5ex naxoaiixbca 
npii 5'-xepMHHajibH0M kohuc jiHarnocxHMecKOH 
MacxH, nocKO.ibKy b o6meM cHHxeae npozxyxxoB 
pacnpocxpaneHHSi npauMcpa 6yziex HHHuinipo- 
BaxbCH npH 3'-K0Hue Kaxeioro npafiMcpa, KaK 
onHcano Bbrme. OziHaKO, Kor;ia hcooxoahmo 
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Hcno.ibsOBaxb pearenx nnsi nojiHMepHsauHn, 
Koxopbm HHHUHHpyex CHHxes npH 5'-K0Hue 
jHarnocxH^ecKoro npaiiMepa n HanpaB.isex ero 
B HanpaBJiCHHH 3* BflOjXb MaxpinmoH cnHpajin, 
zio xex nop noKa CHHxea ne npeKpaxHxcfl, 
"jHarHocxHMCCKafl wacxb* 6yflex conepacaxb 
noxeHUHajTbHbiH BapnanxHbiH HyioieoxKj( npii 
CBoeM 3*-K0Hue. /tuarHOCxiiMecKHe npaiiMepbi 
xaK^e 6yz[yx cooxsexcxBeHHo cnpoeKXHposaHbi 

B 3X0M OXHOmCHHH, KaK H3;io;«eHO HH>Ke. 

EHpa^KCHHe "ocHOBHaa noc;ieAOBaxe.ibHOCXb 
MiimeHH", Hcno;ib3yeMoe 3;?ecb, oanaMaex 
HyKJieoxHAHyK) nocjie^oBaxejibHOCXb, BK^iKiMaK)- 
myK) no MCHbineH Mepe oz^ny flHarHOcxuHecKyK) 
Macxb (KaK onpe^ejicHo BHme). TaK, nanpHMep, 
B oxzicxbHOM HcnHxaHHH Ha 6exa-xajxacca3NniK) 
nocieaoBaxcjTbHOCxb MmneHH Mo^ex co^ep^axb 
jiQ 60, nanpHMep 50, OTaniocxH^iecKHx ^acxeii, 
npHMCM Ka^man OTaraocxHMecKafl wacxb co^ep- 

XHX OXHejIbHHH nOXeHaHaJIbHHH BapHaHXHHH 

HyKJieoxHA. 

TepMHH "OviHroHyKjxeoxHA", Hcnom>3yeMbiH 
3jecb, onpeACvX^excH KaK M0-rieKy;ia, BKjiiOHa- 
K)mafl flBa h;ih 6o;iee AeoKCHpn6oHyK;ieoxH;^OB 
miH pH6oHyK;ieoxHflOB, npeflnoMXHxejiBHO 6o-nb- 
me xpex. Tohhhh ero pa3Mep 6yAeT aasHcexb 
OX MHonix 4)aKxopoB, xaKHx KaK xeMnepaxypa 
peaKUHH, K0HixeHxpauH5i cojih, Hajm^He (top- 
MaMH^a XI npHcyxcxBHe jipyrHx saKpHXHx 
MyxauHH, xaKHx xaK 3a6ojxeBaHHe cpomennHx 
K;iexoK HbC, Koxophie, b cbok) o^epeab, 

SaBHCflX ox KOHe^HOH ct)yHKI^HH HJIH HCnO;ib30- 

saHiisi o;iHroHyKi[eoxHAa. Toraan nocneAOBa- 
xejibHOcxb o.xHroHyKJieoxHAa xaKxe Moxex 
saBHcexb or psuia ct)aKxopOB, Koxopne onncaHbi 
B nooiCAyiomeM. 3xh ojiHroHyKJiecmiAH Moryx 
6HXb nojiyMCHH cnHxexHwecKH h;ih nyxeM 

K^XOKHpOBaHHil. 

TepMHH "npaHMcp", Hcno-nbaycMHH sAecb, 
oxHOCHXca K ©.TiHroHyKJieoxHAy He3aBHCHM0 ox 
xoro, HMerox sin ohh npnpoAHoe npoHCXOKAC- 
HHC, KaK B oMHmeHHOM orpaHH^BawmeM 
AaHA»iecxe, h;ih no;iyMaK)xcfl cHHxexHMecKH, 
KoxopHH cnocofien AeHCXBOBaxb KaK "Mecxo 
HHHUHHpoBaHKH CHHxeaa, KOFAa ero noMen^arox 

B yaiOBHa, B KOXOpblX BH3bIBaeXCH CHHXeS 

npoAyKxa pacnpocxpaHeHKfl npaHMepa, koxo- 
pbiH KOMn;ieMeHxapeH k cnnpajiH nyKjieHHOBOH 

KHCXOXH, X.e. B npHCyXCXBHH COOXBCXCXByrcimHX 

HyKjieo3HA-xpH4)oc(i)axoB H pearenxa nsia. non- 
HMepHsauHH, xaKoro KaK flHK-no.iHMepasa b 
noAxoA5imeM 6y4)epe (xepMHH "6y4)ep" bkjik)- 
^aex pH, HOHHVK) CH^iy pacxBopa, conyxcxBy- 
romHe cjDaKxopbi h Ap.) h npn noAXOAsmeH 
xcMnepaxype. 

ripeAnowxHxejibHO npaviMep flBji5iexc5i oaho- 
cnnpanbHHM A-nsi MaKCHMa;ibHOH 34)ct)eKXHBH0- 

CXH npH aMO-lHCtlHKaUHH , HO MO^Kex 6bIXb 

a-ibxepHaxHBHo AByxcnnpa^xfaHbiM. Eciii oh 
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;3ByxcnnpxieH, to npawMep cnaMajia o6pa6aTbi- 
Baercsi, MTo6bi Bbme-iiiTb ero cnHpa^iH flo 
Hcnojib30BaHH5i, MTo6bi npHFOTOBHTb npo^jyKTbi 
pacnpoCTpaHCHHii. npeAnoMXHTCibHo npaiiMep 
siB.i5ieTC5i o.iii™eoKCHpH6oHyiaieoTimoM. IlpaH- 
Mep ;^o.meH 6biTb ^ocraTOHHO a.ihhhhm, mto6h 
sapo^axb CHHTca npo;iyKTOB pacnpocrpaHeHHSi 
B npucyTCTBHH pearenra n.isi nojiHMepnaauHH. 
ToMHbie 3HaMeHHa jxAimu npawMepoB 6yjiyT 

SaBHCeTb OT MHOniX 4)aKTOpOB, BICUOMaa 

TeMnepaxypy h hctouhhk npaiiMepa h Hcnoat- 
30BaHHe cnoco6a. HanpuMcp, b aaBHCHMOCXH 

OT OTO^CHOCTH noaieZ^OBaTCvlbHOCTH MHmeHH 

;^Ha^HOCTH^ecKHe h aMii;iH4)HKai;H0HHHe npafi- 
Mepu coziepxaT 12-35, nanpHMcp 15-35, 

KyK^ieOTiUOB, XOTS OHK MOryT COACp^aTb 

6o;ibme mui MeHbme nyicneoTHAOB. 06hmho 
jx.zsi KopoTKHx MO.ieKy.i npawMcpa Tpe6yi0TC5i 
noHH;KeHHHe TCMnepaTypH, mto6h o6pa30Ba.iCH 

AOCTaTOHHO CTa6mibHHM rH6pHAHHH KOMIUieKC 

c MaTpHueH. 

TepMHH "KOMILTieMeHTapHHH k" Hcnoiibsy- 
eTC5i SACCb H CBasaH c HyKJieoTHAaMH h 
osHa^aex nyicieoTm^, kotophh Mo^er cnapn- 
Baxb ocHOsaHHe c apyniM cneuHtmHecKiiM 

HyKvieOTJUOM. TaK OAeHOSHH-TpHCjjOCCljaT KOM- 

FLTeMeHTapeH k ypHAHH-TpHcl)oc4)aTy vum 
THMiinHH-xpuctoccisaTy, a ryaH03HH-TpHct)oc4)aT 
KOMn^ieMCHTapeH k i;HTHAHH-TpHct}oc4)aTy. 

npH3HaH0, HTO XOTK THMHAHH-TpHCt)OCC})aT H 

ryaH03KH-TpHct)Oc4)aT Moryx b onpefleJieHHbix 
yaiOBHKX cnapiisaTb ocHOBaHHH, ohh hc 
CHHxaioTCH KOMrLneMCHTapKHMH HJisi uejieH 
3Toro ormcaHH^. KpoMC Toro, cjieflyer npn- 

3HaTb, ^TO XOTfl UHT03MH-TpHC{)0C(i)aT H 

aAeH03HHTpH4)Oc4)aT MorvT cnapuBaTb ocHOBa- 
HHK B onpeACJieKHbix ycnoBMX, ohh He 

CMHXaiOTCSI KOMIUieMCHTapHUMH UJISL UCvieH 

3Toro onHcaHHH. To xe caMoe npiuio^oiMO k 
imT03HH-Tpn4)oc4)aTy H ypauH;i-TpHct)occt)aTy. 

HpaHMepU B 3T0M H306peTeHHH Bbl6HpaiOT- 

C5I TaKHM o6pa30M, HTo6bi OHH 6bi;iH "cymecT- 

BCHHO" KOMILneMCHTapHhl K paSJIH^HHM 

cnHpa.T5iM xaxAOH cneuH4)HuecK0M nocneflOBa- 

TClbHOCTH, KOTOpaSI HOA^C^HT aMIUIHCt^HKaUHH. 

3to osHaMaer, mto npawMepbi aoji^^hh 6uTb 
AooraTO^o KOMruieMCHTapHH, mto6h ni6praH- 

30BaTbC5I HX COOTBeTCTByiOmHMH CnHpaJIHMH. 

no3TOMy nocjTezioBaTe;ibHOCTb npaiiMepa ne 
AO.i>KHa oTpaxaxb TOunyK) nocneaoBaTeyibHOCXb 
MaTpHUH. HanpHMep, Kor^a AnarH0CTKMecKHH 
npafiMep BK^nowaeT nooieaoBaTejibHocTb HyK- 
.TeoTHaa, b Koropoii 3'-TepMHHajibHbiH Hyxjie- 
OTHA KOMruieMCHTapeH jiii5o k 
npezino;iaraeMOMy BapwaHTHOMy HyK;ieoTnay, 
.th6o k cooTBeTCTByiomeMy HopNiajibHOMy 
HyicieoTHAy, He KOMiLieMCHTapHbiH HyicieorHA- 
HWH (JjparMeHT Moxer npHCOCAUKKTbCH k 
5'-K0Huy npafiMepa, nptiMCM ocrxnbHaK ^acTb 
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nocieaoBaTe-ibHOCTH npaHMcpa HB.iacTC^ kom- 

ILICKCHOH K flWarHOCTHMeCKOH MaCTH OCHOBHOM 

nocieAOBaTe-ibHocTH MHineHH. OAHaxo o6biHHO 
npawMcpbi o6jiaAaiOT crporoH KOMiLieMCH- 

TapHOCTbKD 3a HCIOTKDMeHIieM TOFO, HaCKO.lbKO 

HeKOMiLieMCHTapHHe HyicieoTHAbi MoryT npH- 
cyTCTBOsaTb npH saAaHHOM kohuc npafiMcpa, 
xaK 6h;io onHcano panee. 

B HCKOTOpblX 06CT0HTevlbCTBaX cnHxes 

npoiiyxTa pacnpocrpaHeHKii aHarHOCTHMecKoro 
npafiMepa mo^cct HHHUHHpoBaTbCH fla>Ke b 
npHcyTCTBKH HeKOMiuieMeHTapHoro 3*-TepMH- 
Ha.TbHoro ocraTKa. 3tot apxectaxTKHH pesy.ib- 

TaT MO^er B03HKKaTb BCjieaCTBHC 

Hcno.ib30BaHH5i crnimKOM hhskoh TeMnepaTypw, 
B 3T0M oiyMae TCMnepaTypa mo^kct 6biTb 
noBHrnena; BCTCACTBHe cuniinKOM a.-iHTe.ibHoro 
nepnoAa HHKy6auHH/oTnycKa, b stom ciy^ae 
BpeMfl M0»:eT 6biTb yMeHbrneno; BCJieACTBHC 

CHimKOM BHCOKOH KOH^eHTpa^HH CO.TH, B 3T0M 

cjiynae KOHucHTpauHH conn mo^ct 6hiTb 
noHH^KCHa; BCJieflCTBHe ciHinKOM bucokoh 

KOHUeHTpaUHH ctepMCHTa, CJIHinKOM BblCOKOH 

KOHueHTpauHH HyK;ieo3HA-TpH430C(J)aTa, nenpa- 
BmibHoro sHa^CHH^ pH ilih HenpaBHJibHOH 
A.THHH OvTHroHyKJieoTHAHoro npaiiMepa. Bee 3th 
ctaKTopu o6cy3KAaKiTC5i B ny6™KauHH Espona- 
TeHTa N 237362. BepoaxHO, mto ocHOBHbiM 

HCTOWHHKOM apTecfiaKTHHX npOflyKTOB flBvT5ieTCH 
B03MO^HOCTb CJIHIHKOM 6o;ibmOrO CHH^CHHfl 

TeMnepaxypbi peaKUHH, mto o6yc;iaB;iHBaeT 
ciMinKOM HH3Kyio TO^HOCTb, HanpHMcp, nyTeM 
y^ajieHHa peaxuHOHHOH cmcch h3 ycrpoHCTBa 
nnsi uHiciMMCCKoro Harpesa flaxe na kopotkhh 
nepHOA, HanpHMcp, oth Ao6aB.ieHHH pearenTa 
^nsL no-riHMepHsauHH (nanpHMcp, Tag-no>THMe- 
pasH), oco6eHHO b nepBOM peaKunoHHOM 
UHiGie. KpoMC Toro, o6HapyxeHO, ^to Taxne 
apTe(|)aKTHHe pesy.TbxaTU TaK»;e MoryT bo3hm- 
KaTb OT Hcno;ib30BaHHX AHarHOCTHMecKoro 
npaHMcpa, KoropHw oco6eHHO o6orameH ocxax- 
KaMH G (ryaHOSHH) h C (uhthahh). flHarno- 

CTHUeCKHH npaWMCp MOXeT BbI3HBaTb 
SaTpyAHCHHH B CB5I3H C 3THM, COIH B ,Ue.lOM 

OH o6orameH G/C HvTH oco6eHHo ccjih oh 
o6orameH G/C npw cooTBexcTByiomeM, o6hiMHo 
3\ KOHue. Bodice Toro, TouHaa npHpo^a 

CnapHBaHH5l OCHOBaHHH B 06.TaCTM COOTBeTCT- 

BH5I, o6hmho 3*-K0Hua, ziMarHOCTHqecKoro 
npaiiMepa npn Hcno;ib30BaHHH Mo;KeT obixb 
npHmiHOH apTeci)aKTHoro pesy.ibTaxa. TaK 
npiicyTCTBHe As (a^eHOSHHa) npn cnapuBaHiui 

OCHOBaHHH B o6.iaCTH C00TBeTCTBH5I, OOH^HO 

3'-, Koraa muimne flHarHOCTiiMecKoro npafiMe- 
pa'npHBOAHT K y;iymneHHio cneuHci)HHH0CTH, 

XOTK HXTHMHC Gs (ryaH03HHa) He npiIBOAHT K 

3T0My. Bo-iee Toro, TO^nasi npnpoja Hcnapao- 

CTM npH COOTBeTCTByiOmeM, 06bIMH0 3'-, kohuc 

ziMarHOCTHKecKoro npafiMcpa Mo;KeT ouTb 
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Ba^HMM c{)aKTopoM TOFO, nojiyHHTCsi apTe4)aK- 
THbiH peay-nbTax miH hct. Thk nanpHMep, AA 
iLiii CT HenapHOCTb oohmho He npuBOOTx k 
ni6pnAH3auHH, HO GT miH AC aenapHOcrb 
Moryx npHsecxH k 3HaMHxe.TbH0H cxencHH 
rK6pHAH3auHH, B pe3y;ibxaxe Hero o6pa3yexc5i 
apxectaKXHHH npoAyxx (npo^yKXhi). ApxecfjaK- 
xHHX npojiyKxoB M0»cH0 H36e»:axb nyxeM 
yMbmijxeHHoro BBCAeHHa oz^Horo HjIh HCCKO-nb- 

KHX AOnO^HXeJIbHHX HCnapHblX OCXaXKOB, PLXH 
HdCUOWeHHH KblH BIOXK»MeHHH BHyxpH flUarHO- 

cxHwecKoro npaHMepa, hxo6h ^ecxa6HjiH3Hpo- 
Baxb npaHMcp nyxcM ^a^ifaHeHmero 
yMeHbmeHHfl CBKSbrBaHHs b xoz^e rH6pHaH3a- 

HanpHMep, jik)6ok HjXh HecKo.xLKO (k3 10), 
HanpHMcp mecxb, nyiciieoximoB, coce^nHx c 
xepMHHa.xbHOH HenapHocxbK), Moryx 6uxb 

HSMeHCHH, MX06h BSeCXH flOnOjIHKXeJIbHyK) 

HcnapHOCxb. Boo6me xoJibKO ozma Henapnocxb, 
KpoMe xepMHHajibHOH, MO^ex 6bixb Heo6xoOT- 
MOH, Koxopas pacnOvXo»;eHa, nanpuMep, na 1, 
2 miH 3 ocHOBaHM ox xepMHHaJIbHOH 
nenapHocxH. HanpHMep, b cbhsh c onpej^ejie- 

HHCM HaJIHHM HOpMa-nbHOH rOM03HrOXH, Tcxe- 

po3HroxH HJiH nopa»:eHH5i roMOSHroxH, b 
oxHOineHHH Z-dJuicjisi ajibcfja 1-aHXHxpHncHHO- 
Boro rena mh o6Hapy>KH;iH, htq Moryx 6HXb 
no.xyHeHH xopomHe pesyjibxaxH, eoiH xpexHH 
HyicieoxHA ox 3*-xepMHHa;ibHoro HyKJieoxHua 
HSMeHCH, hxo6h nopo^y^axb nenapHOCXb npK 
Hcno;ib30BaHHH. TaK nanpHMep, mh o6Hapy- 
TK-ojin, Hxo Ha;inMne C bmccxo A b xpexbCM 
HyicneoxHAe ox 3'-xepMHHyca fliiarHOCXH^ecKoro 
npaHMepa o5ecneMHBaex HopMajXbHHe xomosh- 
roxH, rexeposHTOXH h nopaxcHHHe roMOSnroxH 
B oxHomeHHH Z-ajuiejifl, koxophh noar[e»:Hx 
6HCxpoMy pasjXKHeHHK). 

TaKHM o6pa30M, HamiyMmHH AnsaHH Awar- 
HocxHMecKoro npaHMepa M0»:ex 6HXb onpencxen 
nyxcM HenocpeflcxBeHHoro sKcnepHMenxa na 
ocHOBC yKasaHHbix BHme KpHxepHCs, npHMeM 
xaKoii SKcnepwMeHx Moxex xopomo ocymecx- 
BHXb cneuHajiHCx no MOJieKyjispnoH 6Ho;iorHH. 

TepMHH "flHarHocxHMecKHM npaHMcp", nc- 
noiibsyeMbrii 3Aecb, oxhochxch k npawMepy, 
KoxopbiH HMeex xaKyK) HyKJieoxHUHyio nocjie- 
noBaxejibHOCXb, hxo ero xepMHHaJibHHH nyioie- 
onm Bbi6Hpaexc5i xaKHM o6pa30M, Hxo6bi 6bixb 
KOMn-neMCHxapHHM k npeanojiaraeMOMy sapw- 
aHXHOMy HyKjieoxHziy min cooxBexcxBViomeMy 
HopMaxbHOMv HyicneoxHAy, xaK hxo npoayKx 
pacnpocxpaHCHHs ^HarHOCXHuecKoro npaHMepa 
CHHxesHpyexcH, Koma xepMHHaJibHHH nyicneo- 
XH5 flHarHOcxHHecKoro npaHMepa KOMrnieMea- 
xapen k cooxBexcxByromeMy xepMHHa;u>HOMy 
HyK^ieoxHuy cooxBexcTByromefi anaraocxHHe- 
CKOH HacxH noc;ie;ioBaxe;ibHocxH ocHOBannH 
MHineHH, Kor;ia xepMHHa;ibHhiM nyioieoxHii 
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AHaxHOCxHHecKoro npaHMepa He siBvXiiexcH 
roMO;xoroM cooxsexcxByioiiiero xepMimavibHoro 
HyicieoxHja cooxBexcxByioaieH ^HarnocTHMe- 
CKoit MacxH nooxeAOsaxejibHOCXH ocHOBaHHii 
M H m e H H . 

TepMHH "aMn;iH4)HKauH0HHbiH 
npaHMep", HcnojXbsyeMHH s^ecb, othochxch k 
npawMepy, KOxopHH cnoco6eH rH6pHHH30BaxbCH 
K cnnpa-xH HyioieHHOBOH khcjioxh, koxophh 
KOMnjieMCHxapeH k cnnpajiH nyKjieHHOBOH 
khCjIOXh, c KOxopoH OTarHOCXHHecKHH npaHMep 
cnoco6eH rH6pHHH30BaxbCfl, npHHCM "aMn;m- 
(j5HKaaH0HHHH npaHMep" HMeex xaKyio Hyioxe- 
oxHAHyio nocjieAOBaxejiBHocxb, hxo oh cnoco6eH 
rH6pHAH30BaxbC5i c npoAyKxoM pacnpocxpane- 
KHH AHarHOCXHHecKoro npaHMepa nocne oxzte- 
jicHHfl ox ero KOMiuieMenxa, nocpeACXBOM nero 
npoayKx pacnpocxpaneHHs OTarHOCXHHecxoro 
npaHMepa c;iy:«Hx b xanecxBe MaxpnuH a.x5I 
CHHxesa npoAyKxa pacnpocxpaneHHS aMmiH- 
cJ)HKauHOHHoro npaHMepa, xeM caMbiM o6vxer- 
naexca aMn;mcJ)HKai;HH. 

TaKHM o6pa30M, H3o6pexeHHe cnoco6cxBy- 
ex, no KpaiiHeH Mcpe oxnacxn, ycosepmeHCx- 
BOBaHHK) npoueccoB aMn;iH4)HKai;HH, xaKHx KaK 
cnoco6, onncaHHHH b ny6.iHKauHH EsponaxeH- 
xa N 237362, b KOxopoM ycosepmeHCXBOBaHHe 

AaeX B03MO»CHOCXb CeJieKXHBHO aMnJIHCj3HUHpO- 

Baxb jih6o nocjieAOBaxejiBHOCXb, conepacamyio 
npeAHOJiaraeMHH BapnaHXHHH HyKJieoxHA, ecxH 
OH HMeexc5i, -^h6o nocneAOBaxe/ibHocxb, coAep- 
^amyio cooxsexcxByiomHH HopMajXbHHH nyKJie- 
oxHA, eaiH OH npHcyxcxByex, xaKHM o6pa30M 
ynpomaexcH onpeAeJienHe h noKa H36eraK>x 
onpeAejicHHii noc*xeAOBaxe;n>H0CXH a;uiejibHHX 
cneuHci)HHecKHX oitHroHyKJieoxHAOB h orpaHH- 
HHxeJibHoro pacniemieHHH. Tax nnsi AaHHOH 
HyKJieoxHAHOH BapHauHH, HanpHMep xohchhoh 
MyxauHH, ee Ha^xKHHe h;ih oxcyxcxsne MO»;ex 
6Hxb onpeACJicHO jih6o 

1) npocKXHpoBaHHeM AHaxHocxHHecKoro 
npaHMepa xaKHM o6pa30M, Hxo6bi oh HMeji 

COOXBeXCXByiOmHH xepMHHajTbHblH HyK-neoxHA, 

KOxopHH KOMHJieMeHxapeH K npeAHOJiaraeMOH 
HyKJieoxHAHOH BapnauHH, xaK hxo CHHxes 
aMOJiHclJHixHpoBaHHoro npoAyxxa 6yAex yxasa- 
HHeM Ha.xHHHH npeAHO-TiaraeMOH HyxjieoxHAHOH 
BapnauHH, a oxcyxcxBHe aMnjiH^jHUHpoBaHHoro 
npoAyKxa 6yAex yxasaHHeM oxcyxcxBHH npeA- 
no;iaraeMOH HyKJieoxHAHOH BapnauHH, ;m6o 

2) nocpeACXBOM npoeKxupoBaHHH AnaxHO- 
cxHHecKoro npaHMepa, Hxo6bi oh HMe.x coox- 
BexcxByroniHH xepMHHavXbHbin nyK^ieoxHA, 
KOxopbiH KOMn-ieMCHxapeH k cooxBexcxByrome- 
My HopMajibHOMy HVKJieoxHAy, rax hxo cimxes 
aMnjiHct)HUHpoBaHHoro npoAyxxa 6yAex yxasa- 
HHCM oxcyxcxBH5i npcAnOviaraeMOH nyKJieoxHA- 
hoh BapnauHH, a oxcyxcxBHe 
aMn/iHct)HHHpoBaHHoro npoAyxxa 6yAex yxasa- 
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HweM npHcyTCTBHH npenno.iaraCMOH nyicneo- 

THUHOH BapHaUHH. B 3T0M OTHOnieHHH CCBUIKH 

B onHcaHHH Ha ''cooTBercTByiomHH TepMHHajib- 

HHH HyKvieOTHfl" 03HaHaK)T xepMHHaJIbHblH 

HyioieoTHXt npaHMepa, hs Koxoporo npn 

HCnOJIbSOBaHHH MOXer 6bITb HHWUHMpOSaH 

cHHTes, eciH 3T0 B03MO>KHo. TaK KaK B o6meM 
pearcHT unsi nojiHMepusamiH 6yjier hhhuhhpo- 
BaTb CHHxes npH 3'-K0Hue npaHMepa, to 

COOTBCTCTByiOmHH TepNlMHajlbKHH HyKJieOTIW B 

o6meM fiy^er 3*-TepMHHa;rbHHM HyKJieoTraoM. 

noj^TBep^CHHe HaJiHKHH mm orcyTCTBHH, 
HanpHMcp, sa^aHHOH tohctooh MyrauHH MO»:eT 
6hiTb nOviy^eHo nocpeziCTBOM npraHTOH xaK 
aj-ibxepHaTHBHOH MeTo;?HKH 1, TaK H ajibxepHa- 
THBHOH MeronHKH 2, KOTopue npeflcraBJieHbi 
BHine. CoHCTaHHe 3thx flsyx no;?xoaoB 
o6ecneiiHBaeT cnoco6 onpene-ieHM rereposHTOT, 
KOTopHe MoryT npeacraB.T^Tb HHTCpec unsi 
anajiHsa AOMHHHpyiomHX HaoieAOBaHHHx co- 
CT05rHHH, H npH onpe^e.ieHHH HOCHTCjieH 
peueccHBHHx HacieAOBaHHHX coctohhhh. 

B npezinouTHTejibHOM BapwaHTe H3o6peTe- 
HHC HanpaBJieHO na onpeaevieHHe HajiHMHsi miH 
OTCyrcTBHH 6ovTee mcm o^Horo npe^no/iaraeMoro 
sapHaHTHoro HyxjieoTHAa b oj^hom h tom 
o6pa3ue, Cnoco6HOCTb H3o6peTeHHH k ce;ieK- 
THBHOMy aMrLnHci}HUHpoBaHKK) nocjiez^OBaTCJib- 
HOCTCH, 3aBHC5ima5I OT npcABapHTejibHO 
saaaHHOH HyicieoTHUHOH nocJieaoBaTejibHOCTH 
anarHOCTHMecKHx npaiiMepoB , o6ecneHHBaeT 
npocToe pas^HMHe crro^HHX nponyKXOB aMn- 

jTH^HXaUHH C BblCOKOii TOHHOCTbK) npH MHHH- 
MaJIbHOM KBajIH4)HKaUHH OnCpaTOpa, TaKHM 

o6pa30M bo3mo»:ho npeflOcraB-neHiie achoh 

MeXOflHKH JLia. CKpHHHHra eUHHCTBeHHOrO o6- 

pasua nnsi cjiotkhux HvioieoTHJtHbix BapnauHH. 
TaKHM o6pa30M, H3o6peTeHHe npeflCTaBMcr 
oco6hra HHTcpec npH cKpHHHHre oraejibHoro 
o6pa3ua flHK hjih PHK ujisl psma nacjieflo- 
BaHHHX COCTOaHHH, xaKHx xaK rcHeTH^iecKHe 
HapynieHH5i, npeapacnojio^eHHfl h coMaTHMc- 
CKHe MyrauHH, npHBO^amHe k pa3™™HM 
3a6o-neBaHH5iM. TaKHe flHK hjih PHK, 
HanpHMcp, MoryT SKcrrparHpoBaTbCH h3 kpobh 
njin TKaHCBoro MaTepna-Tia, xaKoro xaK xopn- 

OHHWe BOpCHHKH HJIH aMHHOTHMHblC ICieTKH, C 

noMombK) MHo»:ecTBa mctootk, TaKHX KaK xe, 
KOTopbie onHcaHbi MaHHaTHCOM h corp. b 
xypHa^ie Molecular Cloning (1982), c.280-281. 
KpoMe Toro, Koraa MO.ieKyviapHbie ocHOBaHHS 
nsisi flpynix HacieAOBaHHbix coctokhhh craHyr 

HSBeCTHHMH, 3TH flOnO.THHXejlbHbie COCTOHHHH 

Moryr 5bixb npocxo BKJircmeHH b MexoflHKy 
CKpHHHHra Hacxo5imero H3o6pexeHH5i. 

C;!O^Hbie npoayKTbi aMiuiH^JHKauHii Moryr 
6biTb pacnosHaHH c noMombro MHoxcecTsa 
MexoziHK. HanpMMcp, Moryx npHMCHflXbCii 
30HAbi Hvisi Ka^KAoro npeanOviaraeMoro aMiuiH- 
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(jDHUHpoBaHHoro npoayKxa, npHMCM Ka^biH 

30Ha COjep^KHX paSJIHMHHH H Cn0C06HHH K 

pacnosHaBaHHK) CHrnajX HjXh ocxaxoK, cnocoS- 

HHH np0H3B0AHXb CHFHaJI. 

TaKHC CHrnajiH h ocxaxKH, cnoco6Hbie 
npoH3BOAHXb CHrna;!, o6cy^aK)xca noapoGno b 
ny6;iHKauHH EBponaxenxa N 246864, ho Moryx, 
nanpHMep, BK^xKiwaxb TBepno^aanyK) CHCxeMy 
aMn;iHci)HKauHH, onHcaHnyK) BanroM Ch.A^kh 
B ^ypna-xe World Biotech Report, 1986, x. 2, 
M.2, c.33-37 (TpyAH KOH^jepenuHH no OTarno- 
cxHKe B aapaBOOxpaneKHH, nposencHHOH b 
H0s6pe 1986 b p. CaH-OpaHAHCKo) , b KoxopoH 

K 30Hay npHCOeUHHCHH MHKpOOIOH, nOJiyMCH- 
HHe C MHOrHMH BH6paHHHMH CieAOBblMH 

SjieMCHxaMH. HajXHHHe cneuHcJjHMecKHx sohaob 
Mo;Kex 6bixb onpe^ejieHO MexozjoM peHxreno- 
(t)jxyopecueHTHoro aHajmsa. TaKHC MeroxtHKH 
o6brMHO Moryx 6hiTb npocxHMH h Moryx 
Hcno;ib30BaxbC5i HenocpeACXBCHHO, xaK KaK 
Heo6xoAHMO 6yAex xojibKo onpenejiHXb cyme- 
CTBOBaHHe npojyKxa aMxi^xHctHKauHH, a He 
pacno3Haxb nocneflOBaxejibHOCXH, pas-nHMawmH- 
eca cxojiB HesHawHxejibHO, KaK na eAHHCXBen- 
HHH HyK-xeoxHA. 

FopasAO 6ojxee npocxoH h npeanoMXHxe/ib- 
HHH .cnoco6 pacno3HaBaHH5i npo^yKxoB aMnjiH- 
4)HKaUHIl BK^iKDMaex Bbi6op xaKOH 
nocjicAOBaxeJibHOCXH HyKJieoxHflOB aMmiH- 

4)HUHpOBaHHbIX npaHMCpOB, iIX06h AJIHHa 

KaKAoro aMmm4)HUHpoBaHHoro npoAyKxa, o6- 
pasoBasmerocH b xo^e npouecca nacxoiimero 
H3o6peTeHH5i, 6buia pas.xH^oH. B cb^sh c 3thm 
MHOlo nap ocHOBaHHH, npHcyxcxByromnx b 
aMnJiH(J)nuHpoBaHHOM npoflyKxe, AHKxyexcji 

paCCXOSHHCM MC^y AHarHOCXHMeCKHMH H 

aMiuiH4}HKaaH0HHbiMH npaiiMepaMH. AMnm- 
ctiHKauHOHHHe npaHMepH Moryx 6HTb cnpoeK- 

XnpOBaHM XaKHM 06pa30M, HX06bI Ka^KHHH 

noxcHUHajibHHH BapHaHXHbiH HyKJieoTHA 6h;i 

CB5I3aH C .nOXeHIJ.HaJIbHHM aMn;iH4)HKai;H0HHbIM 

npoayKxoM pasjiHHHOH ajihhh. 

HajiHTOC KiH oTcyTCTBHC naHHoxo noren- 
UHajibHoro BapwaHTHoro HyKJieoxHaa M0»cex 
6HXb xaKHM o6pa30M yAo6HO onpeAeJieno no 
MexoflHKe 3-neKxpo4)ope3a, npn KoropoH no;i- 
yweHHbie pasOTUHbie aMiuiHc{)HUHpoBaHHbie 
npoAyKXbi Moryx 6HXb pacnpeflejienH b 

COOXBeXCXBHH C HX M0vXeKyJ15ipHHM BCCOM H XeM 
CaMbIM HjeHTHCt)HUHpOBaHbI, HanpHMep, MCTO- 

AaMH ayxopaAHorpac^HH hjih 43.iyopecueHUHH. 

JUlHHH pa3.XH^HX npOAyKXOB MOryX OXJIHWaXb- 
C5I TOJIbKO eflHHCXBeHHblM Hy KJieOXHAOM , OAHaxo 

npennoMXHxejibHO 3xh miUHU uoryi: pas.xHqaxb- 
csi no MeHbineH Mepe Ha 3 HyKJieoxHAa. Cnoco6 
npeOTOHXHxcxbHO ocymecxB.iaxb nyxcM Hcnojib- 
30BaHHsi HHxepKajwuHOHHoro KpacHxevifl, xaKO- 

rO KaK 3XHJIWyM6pOMHA, KOTOpblH M0>KeT 

Ha6nK)AaTbC5i KaK opaHxesasi 4).iyopecueHUHSi 
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npH ynbTpactHOjiexoBOM o6/iyMeHHH. TaKHM 
oopaaoM HavTHMHe ilih OTcyrcTBHe MHo»:ecTBa 
noTeHUHa-itHhix BapnaHTHbix nyioieoTimoB b 
OTAe^ibHOM oSpaaue MO^er 6biTb onpeAejieHo 
6biCTpo, ;ierKO h tohho. ITo ;Ke;iaHHK} 
;;HarHOCTHMecKHe h/iuih aMnjiH4)HKaunoHHHe 
npaHMcpH Moryr MapKHpoBaTfaCH miH MCTHTfa- 
C5I, HanpiiMcp, nyiCM Hcno;ib30BaHH5i cfjjiyopo- 
4)opa. HanpwMcp, xaxj^HH ox^iimaioii^HHCH 
4HarH0CTHMecKHH npaiiMep hjih- aMiLnn- 
4)HKauH0HHHH npaMMcp MO»;eT coj^ep^axb 
paa-OHMHbiM 4)nyopo4)op, xaK ^ito peay/EbTaxbi 
p5ua HcnHTaHHH Moryr 6HTb craraHH c rensi 
3jreKTpoci)ope3a, HanpHMep mctoaom /[aaepnoro 
cKaHHpoBaHHH, xaKHM o6pa30M o6ecne™BaexcH 
aexoMaxHsauM cnoco6a no H3o6pexeHnio. 
AvibxepnaxKBHo na^iHUHe miH oxcyxcxBHe 
aMiuiH4)HixHpoBaHHoro npoflyxxa MO»:ex 6bixb 
npocxo onpe^ejieHO nocpcACXBOM Hcno/[B30Ba- 
Hwa pacxBopHxe;iii, cnoco6Horo cejieKXHBHO 
pacxBopHXb HyKvieo3im-xpn4)occtiaxbi, ho He 
cnoco6Horo pacxBopsxb HyxvieoximHyio nocjie- 
;^oBaxe;ibHocxb (nanpuMep JI,HK). IIpHMepoM 

XaKOrO paCXBOpHXeJIH 5IBJ[5ieXC5I xpHXJLop- 

yKcycnaa Kucioxa (TXYK). HanpHMep, najiH- 
MHC MH oxcyxcxBHe aMnjmcJjHimpoBaHHoro 
npoziyKxa MO^ex 6bixb onpenejieHo nyxcM 
oca>Kj^eHHH TXYK aMrniHcJjnuHpoBaHHHX peaK- 
UHOHHHX CMCCen. ECJIH BHeApeHHe cooxbcxcx- 
ByiomHx Hyicieo3HA-TpHcl)Occt)axoB npoHCxoAHx 
B SKcnoHCHttHaTtbHOH peaKixHOHHOH nocjieflosa- 
xe.ibHOCXH, xonia 6yflyx npncyxcTBOBaxb 3Ha- 
MHxeiibHO yBejiH^eHHbie Ko;iHMecxBa 
HcpacxBopHMoro B xpHXJioyKcycHOH KHcnoxe 
MaxepHa-na, mcm Korsa ne npoHcxoAnx HUxaKoro 
pacnpocxpaneHH^ nHarHOCxHMecKoro npafiMepa. 
KojiHMecxBeHHoe onpeaejienHe HepacxBopHMoro 
Maxepnana mo^kcx 6HXb BHnojiHeHO hsbccthh- 
MH MexoAaMH. HanpHMep, HyK;ieo3HA-xpH4)oc- 
cfiaxH Moryx 6HXb noMe^enbi (nanpHMcp 
paAHoaKXHBHOH HjiH ctJiyopecueHXHOH mcxkoh), 
peaKUHOHHaa CMCCb mo^kcx 6HXb noABeprnyxa, 
HanpHMep, ueHxpHcjjyrHpoBaHHio, npHcyxcxsy- 
lon^an ^HAKOcxb - AeKanxMpoBana, h ot6o 
XHAKOcxb, ;ih6o HcpacxBopHMbiH npoAyKx 
noABeprarox cooxBexcxByKinteMy aHajinsy onpe- 
Ae;ieHHs, xaKOMy xaK paAHoaKXHSHbiH cwexMHK 
HJiH onpeAejieHHC 4).iyopecueHUHH. 

B cooxBexcxBHK c Aono;iHHxejibHOH xapaK- 
xepHCXHKOH K3o6pexeHHR Mbi npeAocxas/ifleM 
HyKvieoxHAHyio noonenoBaxe/ibHocTb npHMCpHO 
ox 5 AO 50 bp AvXH Hcno-'ib30BaHH^ B cnoco6e 
no H3o6pexeHino, npHMCM xepMHHajibHHH 
HyKvieoxHA yKasaHHOH nocneAOBaxejibHOCTH ab- 
.xjiexca KOMnjieMCHxapHHM nii6o k npcAnojia- 
racMOMy BapnanxHOMy HyioieoxHAy, 

CBHSaHHOMy C HSBeCXHhlMH reHCXHMeCKHMH 

HapymeHH5iMH, ah6o k cooxBercxByiomeMy 
HopMa^ibHONiy HVKvieoxHAy, npHMCM ocxajibHaH 
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Macxb yKasaHHOH nocneAOBaxejibHOcxn cymecx- 
BCHHO KOMnjieMCHxapHa K cooxBexcxByiomeH 
nocieAOBaxejibHocxH ocHOBanHM MHmeHH, ko- 
xopaa coACHCXByex c npcA^iaraeMHM BapnaHx- 
HbiM HyKjieoxpiAOM HjTH cooxsexcxByionxHM 
HopMa^ibKbiM HyxjieoTHAOM; yKasaHHaa nyicie- 
oxHAHan nocieAOBaxejibHOCXb xaKOsa, hxo npn 
HcnoAbsoBaHiiH B Ka^ecxBe AiiarHOCxHHecKoro 
npaHMepa npoAyKx pacnpocxpaHCKHji AHarno- 
cxHwecKoro npaHMepa CHHxe3Hpyexc5i, eoxn 

3X0X xepMHHaJIbHHH HyKJICOXHA AHarHOCXHMC- 

CKoro npaHMepa KOMnjieMenxapeH k cooxbcxcx- 
ByKjmeMV Hyic/reoxHAy b noc;ieAOBaxejn>HocxH 
ocHOBaHHH MHmeHH, npHMCM npoAyxx pacnpo- 
cxpaHCHHH He CHHxe3HpyexC5i, ecjiH yKasaHHbiH 
xepMHHa^ibHHH HyKJieoxHA AKarHOCXH^ecKoro 
npaHMepa ne HB.x^excii KOMnjieMeHxapHbiM k 
cooxBexcxByromeMy nyicneoxHAy b nocneAOBa- 

xe;ibHOCXH OCHOBaHHH MHmeHH. 

yAo6HO, ^xo6h xepMHHa;ibHHH nyKJieoxHA, 
KOMnjieMeHxapHHH ;m6o k npcAnojiaraeMOMy 
BapnaHXHOMy nyjcxeoxHAy, ot6o k cooxBexcx- 
ByionzeMy HopMajibHOMy HyKJieoxHAy, HaxoAH/t- 
CH npH 3*-K0Hn;e nyioieoxHAHOH 
nocjieAOBaxejEbHOCXH. IIpeAnoMXHxejXbHo npeA- 
nojiaraeMHH BapnanxKHH HymieoxHA BOSHHKaex 
H3 xo^e^oH MyxauHH cooxBexcxsyiomeH Hop- 
MajibHOH nooneAOBaxejibHOCXH, 

YKasaHHafl nyicjieoxHAHaH nocxeAOBaxejXb- 
Hocxb Mo:Kex HMexb, HanpHMep, ox 10 ao 50 
bp, HanpHMep ox 10 ao 36 bp. 

CorjxacHO ^exHpeM AonojiHHxejibHbiM xa- 
paKxepHCXHxaM H3o6pexeHH5i mh npeAOcxaBH;iH 
HyKJieoxHAHHe noaiCAOBaxejibHocxH, KoxopHe 
onpcACJieHH B npeAHAynteM a63aue h b 
Koxopbix xepMHHajXbHHH HyKJieoxHA HyioieoxHA- 
HOH nocxeAOBaxe^ibHocxH flB/inexcfl KONnuiCMeH- 
xapHHM K BapHaHTHOMy HyKJieoxHAy, 
novxyMeHHOMy ox H3MeHeHH5i cooxBexcxByion^ero 
HopMajibHoro HyiuieoxHAa b (DA, (IDG, (IIDC, 

(IV) T H-TfH V COOXBexCXBCHHO. 

B cooxBexcxBHH c AonojiHHxejibHOH xapaK- 

XepHCXHKOH H306pexeHHfl MM npeAOCXaBHJIH 

Ha6op AByx HyioieoxHAHbix nocncAOBaxejibHO- 
cxen, Koxopbie onpeACJieHH Bbime, npHweM 
xepMHHajibHHH HyicneoxHA oahoh nocjieAOsa- 

XeJIbHOCXH 5IB;i5iexCfi[ KOMnJICMeHXapHHM K 

npeAHO-xaraeMOMy BapnanxHOMy nyioieoxHAy , 

CB5I3aHHOMy C H3BeCXHbIMH reHeXHMCCKHMH 

HapymeHHKMH, a xepM>iHa.xbHbiM nyjoxeoxHA 
ApyroH nocxeAOBaxe.ibH0CXH KOMn^ieMCHxapeH 
K cooxBCxcxByiomeMy HopMa-xbHOMy nyKTieoxH- 

Cor.iacHo enxe oahoh xapaKxepncxHKe 
H3o6pexeHH5i B HCM pa3pa6oxaHbi sohah, 
BKjiro^aiomHe nyicneoxHAHyrci nooxcAOBaxejib- 
Hocxb, Koxopasi onpeACiena Bwme, coAcp^a- 
myio MeueHHM HvIH MapKHpoeaHHWH 

KOMnOHeHX. 
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MyrauHH, BuaHBaiomHe reHerHMecKHe aa- 
6o.ieBaHHii, npHBe^cHbi b Ta6;iHue. 

HacTO nsisL aHa^iHsa AocrynHK numh 
He6o-nbinHe Ko;iHMecTBa renoMHOH flHK. Bbuio 
ycraHOBjieHO. uto cnei:iHct)HMHOCTb OTarHOCTH- 
qecKHX npaftMcpoB RJisi pev-iesaHTKHX HopMa^ib- 

HHX BapHaHTHHX HyiOieOTHaHblX 

nocne^oBaTevibHOCTCH mo^ho jictko oucHHTb 
nyrcM yBtAmtn^isi nncna Koniiw nyKJitoim- 
HHX nocieAOBaxe-ibHOCTeH npw ra6pHAH3auH- 
OHHOM aHajiiiae. 3to AOCTHraerca. nanpHMcp, 

KOHCTpyHpOBaHHCM AByHHTeBOH "KaCCCTH" , 

BioTOHaromeii b ce6H HopMajibnyK) nooieaoBa- 
xevibHOCTb, coeAHHeHHyio c BapwaHTHOH nocie- 
flOBaTe^ibHocTbro, npHMCM nenapHOCTb Asyx 
HVKJieoTnaoB B coeanHeHHHX uenoHxax npcA- 
noHTHTCibHO AOvi^Ha 6biTb Hanpas^iena k 
cepeAHHe KaccerH, KonHH xaccerH saxeM 
yA06H0 no.iyMaxb, BcraB-nafl ee b ruiasMHAy- 
xo3KHHa c nocieayiomeH peruiHKauHeH luiaa- 
MHAH H BbiAe.ieHneM Hy^Hbix 
nocieAOBaiejibHOCTeH, ^to Ae^iaercH no xopomo 
H3BecTHbrM MexoAHKaM. 3xox MCTOA npomuiK)- 
cxpHpoBaH Ha cj5Hr.lO. 

flvXH 6o-riee no/iHoro noHiiMaHHH AaHHoro 
H3o6peTeHH5i OHO onHCHBaexcsi hhxc c no- 
MombK) npHMcpoB H 4)Hryp, TAC: <l)Hr.la h 1b 
HJi.iiocxpHpyK)x nepBbiii sapKaHX AanHoro 
H3o6peTeHHK, (J)Hr.lc muuocxpHpyer xHnHMHbm 
peayvibxax xaKoro HcnHxaHHH, KaK 3xo mo;kho 
noKasaxb sjieKxpoctopexHqecKH; 4)Hr.2a h 2b 
Hv-uiiocrrpHpyiox BxopoH BapnaHx AaHHoro iiso- 
epexeHHH; (t)Hr.3 muiiocxpHpyex npeAnoqxH- 

XeJlbHHH Cn0C06 paSJIKMCHM npoAyKxoB 

MHo;KecxBeHHOH aMn;iHcJ)HKaaHH; c})Hr,4a h 4b 
HJuiiocxpHpyiox xpexHH BapnaHX AaHHoro hso- 
6pexeHHSi; na (J)Hr.5a, b h c npoiuuiiocxpHpoBaH 
MexBcpxbiH BapHaHx AaHHoro H3o6pexeHHfl; Ha 
4)Hr.6 (He B Macmxa5e/ noKa3aH ren qejioBC- 
MecKoro cl-aaxHxpHncHHa; na <^KrJ npeACxas- 
;ieH pesyjibxax BH3ya;iH3auHH rejia, 
nojiyMeHHoro b npHMepax 1 h 2; na ct)Hr.8 
npeACxaB.ien pesy.xbxax sHsyajiHsauHH rejia, 
FAC xpcKH 1-4 siBJisiiOTQSL pe3y.ibxaxoM npHMcpa 
3, xpcKH 5-8 - 3X0 pe3y-nbxaxbi npHMcpa 4 h 
xpcK 9 cooxBCxcxByex MapKcpy pasMepos; na 
({)Hr. 9 npeACxaB.xeHH pesyjibxaxbi BHayajiHsa- 
UHH rejiH, no^iyMCHHoro no npHMcpy 4; ctHr.lO 
iLTLxiocxpHpyex HcnojibsoBaHHC KaccexHOH n^xaa- 

MHAHOH CllCXeMH AA5I aM^.^HC^3HKa^HH Hy^HOrO 

iIHK-Ayn.ieKca; ctur.ll mLiiocxpHpyex nsxbiH 
sapHaHx (AHHCHHyio aMOXHctiHKauHK)) AaHHoro 
HSOopereHMii; na ^nr. 12 noKaaaHbi peay.xbxaxH 
BH3ya;iH3auim rcvin, no.iyMeHHoro no npwMepy 
5; Ha 43Mr. 13 noKasaHw pesy-nbxaxbi BHsya- 
.iKsauHH re;isi, no.iyMCHHoro no npuMepy 6. 

Ha cJjHr.l npoHJunocxpHposaH cnoco6 no 
nepBONiy sapHanxy AaHHoro H3o6pexeHH5i, Ha 
4)Hr.la noKasaHbi huxh AeHaxypwpoBaHHOH 



reHOMHOH flHK, coAep^KamHC HopMa-tbHbiH 
HyicieoxHA /N/ b xom no.io^eHHH, xoxopoe 
cooxBexcxByex, nanpHMep, xoMy no;io>KeHHio, 

B KOXOpOM MOJKCX HaXOAHXbCH BapPiaHXHblH 

nyicieoxHA, siB.xsiiomHHCH pesy.xbxaxoM reHexn- 
MCCKoro HapymeHHH. KaK noKasaHO na ct)Hr. 
1b, KOHxaKx ueno^KH Hyx^xenHOBbix khoiox b 

yCXOBHSX ni6pHAH3amiH C AWarHOCXHMeCKOH 

npo6oH, HMCiomeH S'-kohucboh HyxjieoxHA, 
KOMH^ieMeHxapHbiM HopMa^ibHOMy HyicieoxHAy 
/-N/ B npHcyxcxBHH cooxBexcxByKDmHx 
HyK;ieo3HAxpHC^oc4)axoB h arenxa no;iHMepH3a- 
i^iH Hyicxeo3HAxpH4)occl)axoB npHBOAHx K yA- 
vXUHeHmo uenH AHarHOCXHMecKoro npawMcpa b 
Hanpas-xeHKH 3'. YA^HHeHHC uenn He Ha6vXK)- 
Aaexcs, eciH ncnojibsyexcH AHarHocxiiMecKHii 
npaiiNiep, b xoxopoM 3'-K0HueB0H nyioxeoxHA 
KOMn^ieMCHxapeH k o»:HAaeMOMy sapHaHXHOMy 
HyicieoxHAy /-M/. JIio6oh npoAyKx yAOTHenHH 
uenH AHarHOCXHMCCKoro npawMepa MO^ex 6HXb 
saxeM AenaxypHpoBaH h aMn;iH4)HUHpoBaHHHH 
npaHMcp /A/, rH6pHAH30BaH ao nojiy^eHHoro 
AeHaxHpypoEaHHoro npoAyKxa c no;iyMeHHeM 
AajibHeHinero yA^inHeHHsi ^e^H npoAyKxa. 
npoAyKx yA;iHHeHHii uenH mo^ho saxeM 
AenaxypHpoBaxb h nosxopHXb npouecc c 
AocxH^emieM aMnJiHC^HKauHH. YMacxoK renoM- 
Hoii flHK, noABepraeMHH aMn;iH(i)HKauHH 
AHarHocxHMCCKHM npafiMepoM, o6o3HaMeH DG 
Ha (^ht.Ib. JlHarHOCXHMecKHe npoAyKxH 3xoro 
ynacxKHKa cooxBCxcxByiox nojiocaM, o6o3HaMeH- 
HHM DG na c^Hr. Ic. B KaMCCxse KOHxpo;i5i 
PGR /no.iHMepasHafl uenoMcqHaH peaKUHii/ 
npauMcpbi /P/, o6o3HaMeHHHe P na (})iir. 1b, 
MO»CHO Hcno^xbsosaxb b oxAe-nbHOM caitxe 
uenoHKH HviaieKHOBHX KHCJioxH iLrra B ApyroH 
Aenouxe HvioxeHHOBHX khoiox, nanpHMcp b 
ApyroH xpoMOcoMC MejiOBCMecKOH flHK. 3xox 
0XAe.ibHbiM caHx o6o3HaHeH PGR na 4)Hr. Ic 
H PGR-KOHxpo-nbHHe npoAyxxH sxoro cawxa 
cooxsexcxByiox nojiocaM, o6o3HaMeHHHM PGR 
na ctJHF. Ic. rioHHXHO, Hxo nojiocH PGR Moryx 
cooxsexcxBOBaxb 6ovXbraHM hjih MCHbinHM npo- 
AyxxaM, MCM npoAyKx, cooxBexcxByiomnH 

nojioce DG. 

Ha (t)Hr. Ic npcACxaBJiCH peay.ibxax, 
no^iy^eHKHH cnoco6oM, onHcanHHM na iair. la 
H B, B cJ^opMC ncioc, pasAevxeHHbix s.ieKxpo- 
4)ope30M Ha arapo3HOM rcxe Jinsi renexKMecKOH 
MyxauHH, Bbi3BaHH0H xoHCMHOH NiyxauHefi H 

npoaHa.lH3HpOBaHHOH COOXBeXCXBCHHO AHaXHO- 

cxiiMCCKHM npaiiMepoM -M nJin -N. Hpn 3xom 

xeCX-O&bCKXOM 5IBJI5iexC5I HOCHXCXb / C/ no.xocH 

reHexHMecKoro HapymeHHSi. wxo biuho xax jiisi 
HopMa^ibHOH /N/ HyioieoxHAHOH nocxcAOBa- 
xe-ibHOCXH, xax h a/ia BapnaHXHOW /M/ 
HyicieoxwAHOfi nooieAOBaxcxbHOCXH. HopMXib- 
Hbie roM03nroxbi /N/ 6yAyx Aasaxb no-iocbi, 
cooxBexcxByiomHe nopMavibHOw HyioieoxiiAHOU 
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nocie;iOBaTe.ibHOCTH, ho He no/iocH cooTBercr- 
ByrouiHe BapnaHTHOMy HyKJieoTKny, a roM03H- 
roThi Bhi3BaHH0H 3a6o;ieBaHHeM MyxauHH 
/nojBeprnyTHe reneTHMecKOMy HapymeHHK) D 
/ He 6yjyT aasaTb no^ioc, npHcyrcTByiomHX b 
ciynae HopMajibHoii HyioieoTHAHOH nooiejioBa- 
TewibHOCTH, H no-Jioc, OTHocHmHXCii K BapHaH- 

THOII HyKJieOTH^HOH nOCJICAOBaTeJIbHOCTH. 

Ha cj3Hr. 2 noKasan BxopoH BapnaHT 
^aHHO^o H3o6peTeHH5i. flHarHOCTHqecKHH npan- 
Mep Hcno-ribsyioT unsi Ka^u^oH uenoHKH AsynH- 
resoH HyioreHHOBOH khctioth. B /a/ 
^(iiarHOCTHMecKHe npaiiMepbi o6o3HaiieHH raKHM 

o6pa30M, MTO 3*-K0HUeB0H HyiOieOTHfl KOMIUie- 

MeHiapen HopMajibHONty HyKJieorimy. Cnoco6 
ocymecTBTtHerca xaK, KaK onHcano Ha ctwr.!, 
HO npHcyrcTByioT ^Ba pasjiHMHHX OTarHOCXH- 
MecKHX npaHMcpa, nHHUKHpyiomJix aMiuiHcl?H- 
KauHK). TaKHM o6pa30M B AaHHOM BapHaHxe 
BTopoH OTarHOCTH^ecKHH npaHMep sKBHsajieH- 
TCH aMrLTMct)iiKauHOHHOMy npaHNiepy /A/ Ha 
4)Hr.l. KaK BPWHO H3 4)Hr. 2a, aMiuiH43HKauH5 
HHimHHpyeTCH npaHMcpaMn /-N h N-/ , ho He 

OTarHOCTHMCCKHMH npaHMCpaMH, HNieiOIAHMH 

3'-K0HueBHe HyioieoTHflH, KOMiLneMCHTapHHe 
BapnaHTHOH HyKJieoTTOHOH nocjieflOBaTejibHO- 
CTH /-M H M- /. 06paTHoe cnpaseAvTHBO a;ih 
(JiHr. 2b, TaK KaK BapHaHXHaK nooieflOBaTejib- 
HOCTb npHcyTCTByer b i^enoqKe HyKJieHHOBOH 
KHcnoTbi o6pa3ua. Pe3y-nbTaTH ocymecTBJieHHfl 
cnoco6a, onncaHHoro Ha 4)Hr. 2, Moryx 6biTb 
npe^craB^ieHH b BH^e, anajioniMHOM H3o6pa- 
JKCHHOMy Ha cfiHr. Ic, HO HopMajibHHe H 
BapiiaHTHhie /N h M/ nocneflOBaTejibHOCXH 
6y;iyT cooTBercTBOBaTb napaM xaKHX nooie^o- 
BaTevTbHOcreH. Ha ^nr. 2 6yKB0H P o6o3HaHeHii 
PCR-npaiiMepH, HcnovibsyeMHC b KaHecTBe 

KOHXpOJIH. 

Ha ct)Hr. 3 noKasan ooth h3 nyxcH 

paS.lHMCHHH npOAyKTOB MHO^KeCTBeHHOH aMH- 
/mct^HKaUHH, MTO flaCT B03M0>KH0CTb HCHHTaTb 

GOTH o6pa3ea PHK kjih flHK juisi Ha6opa 
yoiOBHH. Hbc hhth /jicHaTypHpoBaHHue/ flHK 

MH PHK 06pa3Ua 0603HaMeHH HMCIOmHMH xpH 
0T3e.lbHbie 30HH 1,2 .H 3. JIonOJIHHTeJlbHHH 
BblHe^ieHKblH H3 3THX 30H ywacTOK HCnO-nb3yK)T 
KOHTpOJIbHOH PCR-aMIUIHCf)HKaUHH. Jliisi 

30Hbi /I/ 20-MepHHH AHarHocTHMecKHH npaH- 
Mep /5*-N 37 HcnojibsyKDT BMecre c flonoji- 

HMTe.lbHHM 20-MepHHM /3*N-5V 

;iHarH0CTHMecKHM npaHMepoM. Ecjih aMiLnH4)H- 
KauJis npoTCKacT no 30He /I/, to nojiyMann- 
39-MepHHH npoayKT aMruiHcf)HKauKH. Ha wep- 
Te;*ce S'-kohixcboh HyK-neoTn;i siB;ifleTca Hop- 
Ma.ibHbiM KaK pejiesaHTHbiH nyKjieoTH;: b 
HcnHTyeMOM c6pa3ae, h nosroMy aMmiHcfiHKa- 
UH5I Gyzter npoTCKaxb. AnajiorHMHbiM o6pa30M 
aMrLiHc})HKauH5i 6yjeT nponcxoziiiTb, ecnii 
pe-iesaHTHbiM HyKvieoTn:i b HcnuTyeMOM o6pa3- 
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Ue HB.liieTCH BapHaHTHHM HyK-TieOTTOOM H 

HcnOjibsycMHe xiHarHOCTHMecKHe npaHMepu He- 
cyx laKxe 3'-K0HaeB0H BapwaHTHhiH nyK-ieo- 
TH^. OjHaKO aMiuiHcjDHKauHH HC 6y;^eT 
npoTexaTb ecnw HMeercn HenapHocrb Me^y 
pe^iesaHTKHM HyKJieoim^oM o6pa3ua h 3'-kqh- 
ueBHM HyKneoTKaoM AnarHOCTHMecKoro npan- 
Mepa. fl/isi 30HH /2/ OTarnocTHMecKHe 
npaHMepbi xaxoBbi, mo jxaio'T 49-MepHHH 
aMiuiHcfiHKauHOHHbiH HpojiyKT npH nporeKaHHH 
aMnjiH4)KKauHH, a npawMepbi ajisl soHbi /3/ 
;iai0T 59-MepHHH aMiuiHcl^HKaaHOHHbrH npojxyKT 
B xone aMnjiHcfiHKauHH. H3 BbrmeHSJio^ceHHoro 
5ICH0, HTO pasMep no-nocH aMnjiKc})HKauHOHHoro 
npoflyKia flB/isercH cyMMOH pasMepoB j(Byx 
;^Ha^H0CTHMecKHX npaHMepoB MKHyc o;;hh, h 

MO^HO npOBOAHTb MHO^eCTBeHHbie HCnHXaHHS 

na oziHOM o6pa3ue b oahom peaKixHOHHOM 
cocyae, cooTBCxcxByiomiiM o5pa30M KOHCxpyH- 
pya OTarHocxHHecKHC npaiiMepH j^nsi xapaKxe- 
pHsai^HH Ka^oH HHxepecyiomeH sohh. TaK 
KaK pasNiep cyMMH 3xhx pasMepoB ztnarHOCxH- 
qecKHX npaiiMepoB yBejiHMHBaexcH, xo npoAyK- 
XH aMnjiii4)HKauHH M0»CH0 pasAe^iHXb, 
HanpuMep, na araposHOM re;ie. YjiyqineHHoe 
pasfleJieHHC bo3mo»cho, ccjih AHarnocTHMecKHe 
npaHMepH noMe^eHH jiK>6biM yAo6HHM cnoco- 
6oM H saxcM pasAe^xeHH, nanpHMep, na 
aKpmiaMHAHOM rejie. Ha cJshx.S chmbo;iom P 
ooosHaHCHH PCR-npaHMepH, ncnojibsyeMHC b 

KaMCCTBC KOHXpOnS. 

Ha ct)Hr.4 noKaaan xpexHH BapHanx saHHoro 
H3o6pexeHHir, b KOxopoM nposoAHX o6HMHyK) 
aMn;m43HKauHK) nocJieAOBaxejibHocxH HyKJien- 

HOBOH KHOXOXH, C0Aep:KameH HOpMaJIbHHH 

HyKjieoxHA B TOM no;io»:eHHH, lAe o;KHAaexc5i 

B03M0^HbIH BapnaHXHblH HyKJieOXHA, H 3Aecb 

MO^CHO Hcno-nb30Baxb, nanpHMep, o6bi^He 
PCR-npaiiMepH. AHayiorH^HM o6pa30M o6biq- 
HaK aMnj[Hcl)HKauH5i " 6yAeT npoxeKaxb, ccjih 
o^cHAacMbiH BapHaHXHbiH HyKJieoxHA npHcyxcx- 
Byex BMCCxo HopMajibHoro HyKjieoxHAa. Hpo- 
AyKT aMn;iH4)HKauHH KOHTaKXHpyex c 

AHarHOCXHMCCKHM npaHMCpOM, KaK OHHCaHO 

BHme jXJisi xpexbcro BapnaHxa H3o6pexeHH5i. 
EciH npoAyKx aMn/THctHKauHH coAepKHx no- 
cxeAOBaxenbHOCTb nyKJieHHOBOH khoxoxh, hmc- 
KDmyro HopMajibHHw nyKJieoxHA, KaK onHcano 
BHme, a Hcno/tbsyCMKH AHarHocxKMecKiiw 
npaHMep HMeex 3*-K0HueB0H HopMa-xbHHH 
HyKJieoTHA, TO npoAyKT yA;iHHeHH5i uenn 
ziHarHOCTHwecKoro npaMMepa 6yAex oopasoBH- 
EaxbCfl c HcnoTtbSOBaHHeM b Kawecxse Maxpimn 
HVKJieoxHAHOH nocneAOBaxe-TibHOcxM, no;iyMae- 
MOH o6hkhoh PCR-aMrbXHct)HKauHeH, oGosna- 
HaeMOM 3Aecb KaK PCR-KOHxpo-nbHbiH npoAyKX, 
tain npHcyxcTByrox cooxBexcxByromne 
HyKvneo3HaxpH(t>occ})axbi h arcHx no.iHMepnsa- 
UiiH HyKneo3HAxpHct)OCct)axoB. Hex hcooxoahmo- 



33 209! 

CTH B npHCyTCTBHH npEHMepa aMIUIHCtHKaUHH, 

nocKo;ibKy MaxpHua rjisl no.iyMeHHJi npoflyxxa 
yAJiHHCHHH uenH AHarHOCTHMCCKoro npawMcpa 
Bceraa 6yfleT aMiLiH^HUHpoBaHa. HpHcyTCTBHe 
miH OTcyTCTBHe npoayKxa yjxnmitmisi uenn 
flHarHOCTHHecKoro npaiiMepa, o6o3Ha^eHHoro 
KaK IG Ha (lDHr.4B, a xaK^e npHcyrcTBHe 
P CR-KOHxpojibHoro npozjy Kxa , o6o3HaHeHHoro 
KaK PGR Ha cl)Hr.4B, mo^ho aaperacxpHposaxb, 
HanpHMcp, c noMomBK) sjicKxpottopeaa. 

TloHHXHO, Mxo npoAyKx yAjraHCHMH uenH 
OTarHOCXHMecKoro npawMcpa o6pa3yexcH xaKxe, 
ecxH PGR-KOHxpo/[bHHH npo^yKx coflepxHx 

BapHaHXHblH HyKjXeOXHA H HCnOjlbSyeMHM 

nuarHOCXHMecKHii npaiiMep HMeex S'-kohucboh 
KOMiLxeMeHxapHMH BapnaHXHHH HyK;ieoxHA. 

ricxocbi pesyvibXHpyiomero npoayKxa Moryx 
6bixb BHsyajiHSHpoBaHH, HanpKMep, xaK, KaK 
noKasaHO na ^ktAb, ChmbojXH N-, M-, G-, 
N, D, DG H PGR noflCHCHH na 4)Hr.lc. OflnaKO 
novxoca npo^yKxa ynnwtmisi ixtnn AnarHOCXH- 
qecKoro npaiiMepa HMeex MCHbmHH MOJieKyjwp- 
HHH sec, HCM PGR-KOHxpojibHasi nojioca /KaK 
3X0 noKasaHO Ha ct}Hr.4B/. B 3xom cnyMae 
KOHxpojibHaH no-noca asjisexca peajibHHM 
BHyxpeHHHM KOHxpo-neM, nocKOJibKy oahh hs 
PCR-npaHMcpoB cjiy^Hx aMruiH^HKauHOHHbiM 
npaHMcpoM nnsL aMiuiKctHKauHH npo^yKxa 
yAjXHHeHH5i uenH AHarHOCXHMecKoro npaftMepa. 
EcjiH PCR-KOHxpo;ibHbiH npojiyKx coAep>KHx 
BapHaHXHHH HyK;ieoxHA, a AHarnocxHyecKHH 

npaHMCp HMCeX B'-KOHUeBOH HOpMaJIbHHH 

HyKJieoxHA, TO npoAyxx ynJinntimsi uem He 
o6pa3yexcH; 3xo sepHO h nJisi o6paxHoro 
BapHanxa. 

ripH Heo5xoAHMOcxH xpcxHH BapHaHx flan- 
Horo H3o6pexeHHfl MoacHo ocymecxBMXb, bboas 
HciiHxyeMHH o6pa3eu b Ha^ajie HcnHxaHM b 
KOHxaKx HC xojibKO c PGR-npaHMepoM, ho h 
c flHarHOCXHHecKHM npaHMepoM. IloaxoMy nex 

Heo6xOAHMOCXH OXKJiaAHBaXb HCnO-flbSOBaHHC 

AHarnocxHuecKoro npawMepa ao A0Cxn;KeHH5i 
HyxHoii cxeneHH aMiuiHct)HKauHH PCR-kohx- 
po.ibHoro npoAyKxa. fleticxBHxeJibHO, AHarno- 
cxH^ecKHH npaiiMep moxho HcnoAbsoBaxb KaK 
oAHOBpeMCHHo, xaK H 6 Jiio6oyi MOMeHx nocjie 
Hcno/ib30BaHiiH PCR-npaHMepoB. GACAOsaxeAb- 
HO, HOibixaHHe MO>KHO npoBOAHXb, nanpHMep, 
npocxbiM Ao6aBjieHHeM HcnHxyeMoro o6pa3ua b 
OAHH KOHxcHHep, coAcp^KamJiH PGR-npaHMepH, 
AHarnocxKHecKHH npaiiMep, cooxBexcxsyrcunHe 
HyKJieo3HAxpH4)oc4)axH H arenx no^iMMepHsa- 
UHH H>^ieo3KAxpHct)OC$iaxoB. TToviyMaeMbie 
npoAyKXH H cooxBexcxBCHHO no.xocbi 6yAyT 
xaKHMH, KaK onwcaHO Bbime m o6o3HaweHO aa 
4)Mr-4. 

Ha ct)Hr.5 onHcan MexBepxbiH BapuaHx 
ziaHHoro H3o6pexeHHa, rae oobiMHVio aMiLiHcfcH- 
KauHK) npoBOAflx xaK, KaK omicaHO hq (^utA. 
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no;iyHeHHbiH xaKHM o6pa30M npoAyKx aMELXH- 

43HKaUHH BB0A5IX SaxeM B KOHXaKX B yClOBHSIX 

rM6pHAH3auHM ;ih6o c /a/ AByMS BHmeonHcaH- 
HbiMH oxAe.xbHHMH AHarHOCXHMecKHMH npaHMC- ■ 

paMH, Ka»CAHH H3 KOXOpblX HMCeX 3*-K0HUeB0H 
HOpMa.XbHHH HyKJieOXHA, HJIH /b/ AByMil 

BbimeonncaHHHMH AHarHocxHMecKHMH npaiiMe- 

paMH, Ka>KAHH H3 KOXOpMX HMCeX 3*-K0HUeB0H 

BapnaHXHHH ayK^xeoxHA /cm. 4)Hr. 5a/. 
06pa30BaHHe npoAyxxoB yAvxiiHeHna ueim b 
pesyjibxaxe oahofo uHKjxa noKaxex, coAep:KHx 
.XH o6pa3ea nyKJieHHOBOH khcjioxh HopMa;ibHbiH 

WlVl O^CHAaCMHH BapnaHXHblH HyKiieOXHA, H 

3AeKxpo(l)ope30M 6yAyT nojiy^eHH novXOCH, 
cxoAHHe c no.xocaMH, H3o6pa»:eHHHMii Ha 
ct)Hr.5B. OAHaKO cjiCAyex noniiMaxb, ^xo npn 
Hcno.xb30BaHHH AByx AHaxHOCxHuecKHX npaibie- 

POB OAHH H3 AHaXHOCXHMeCKHX npaHMCpOB 
CJiy^HX aMILr[H4)HKaUH0HHHM npaHMcpoM JSA^ 

Apyroro. IIoaxoMy npH Heo6xoAHMOCXH ;iio6oh 
npoAyKx /npoAyKXH/ yA^iHHeHM uenn caM 
Mo^cex 6hrrb noABeprayx aMn;iHcl)HKanHH. 
TaKHM o6pa30M nocjie MHoroKpaxHHX AonoA- 

HHXCAbHHX UHK.XOB npOAyKXH 6oAee HH3K0r0 

Mo;ieKy.xKpHoro Beca. xaKwe KaK npoAyxxH, 
cooxBCxcxByKimHe Aono;iHHxejibHOH noAOce Ha 
pHC.5c, 6yAyx noAy^eHH b KOAHMCCxBe, 
cooxBexcxByromeM oxHOCHxe-nbHOMy coAep»ca- 
HHK) nepBOHaMajibHHX PGR-npaiiMepHbix 
OvXHroHyK/ieoxHAOB h Ao6aB;ieHHHX AHaxHOCXH- 
uecKHX npaHMepoB. PGR-aMiLXHcJ)iiKauHOHHbie 

npOAyKXH MOXHO ACFKO OXJIHMHXb OX aMIUIH- 

(})HKauHOHHHX npoAyKxoB yAiiHHeHHfl uenH 
AHaxHOCXH^ecKoro npaHMcpa. nanpHMep, no 
yBejiH^eHHio hjih yMeHbmeHHK? paccxosHHa ox 
cBSSHBaiomHX caHxoB PCR-npaHMepoB b tcho- 

MC. 

ripH »;e.xaHHH moxho ocymecxBHXb ^exsep- 
xuH BapHaHx AaHHoro H3o6pexeHHfl BBCAemieM 
HcnHxyeMoro o6pa3ua b nanajie HcnHxaHH5i b 
KOHxaKx He xojibKO c PGR-npaHMepaMH. ho h 
c AHarHOCXHMecKHMH npaiiMepaMH. Hex Heo6- 
XOAHMOCXH oxKAaAHsaxb Hcno7[b30BaHHe AHar- 
HocxH^ecKoro npanMcpa ao aocxhjkchhh 
ny^HOH cxeneHH aMmiHctiHKauHH PGR-kohx- 
pojibHoro npoAyKxa. flcMCXBHxejibHO, AHarao- 
cxHMCCKHe npaHMepu moxho Hcno-rib30Baxb 

OAHOBpeMCHHO H.XH B JlK)6on MOMCHX nOCJIC 

HcnojibsosaHHH PGR-npaMMepoB. HoaxoMy hc- 
HHxaHHe moxho npoBOAHXb, HanpHMcp, npo- 
cxbiM Ao6aB-neHHeM HcnbixyeMoro o6pa3ua b 
OAHH KOHxeHHep, coAep^amHH PGR-npanMepH, 
AHaxHocxHMecKHe npaHMepbi, cooxBexcxByramHe 
HyK.xeo3HAxpHci)oc4)axhi h arenx no.xHMepHsa- 
UHH HyKjieo3HAxpHct)oc4)axoB. EcjiH HcnbixaHHe 
npoBOAHXb xaKHM o6pa30M, xo AwarHOcxHuecKHe 
npoAyKXH 6o.xee hhskoxo Mo;ieKy;i5ipHoro Beca, 
yKa3aHHbie Bbime, o6pa3yK)xc5i h AaAyx 
Aono.iHHxe;ibHbie noviocbi, yKasaHHbie Ha dpnr^S. 
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Ha 4)Hr.6 (6e3 co6/tiOAeHii5i MacniTa6a) 
H3o6pa>KeH rcH Me.ioBeMecKoro al-aHTHTpHncM- 

Ha, XOporaO HSBeCTHHH B i^aHHOH o6.iacTH 

/Long G.L et al., Biochemistry, vol.23, 
p.4828-4837, 1984/, npiineM noKasano raKxe 
BsaHMHoe pacno.io>KeHHe skcohob III h IV, 
KOTopbie noTeHUwavibHO Hecyx S h Z MyiauHH 
al-aHTHTpnncHHOBoro 6ev7Ka. B MacTHOCTH, na 
nepre^e H3o6paxeH skcoh III rena al-aHiH- 
xpimcHHa H noKaaaHo no.io»:eHHe S-BapnaHTa, 

TJlt KOJOH GAA MyTHpOBaH B GTA, ^TO 

npHBO^HT K nOviyMCHHio BajiHHOBoro ocraxKa b 

amiHOKHClOXHOM nOTIO^CeHHH 264 BNiecxo 

ocxaxKa myxaMHHOBOH khoioxh. ITpaHMep 1 
HMeex cne^yiomyK) noCjxeaoBaxe;ibHocxb: 
5 

CCCACCTTCCCCTCTCTCTCCAGGAAAT 
GGG 3' I 

Koxopasi rH6pHAH3HpyexcH b nojio^KCHUH 7440- 
7469 rena al- aHXHxpnncHHa h ;ih6o npaHMep 
II HMeex cjieAyioniyK) nooieAOBaxejibHocxb: 
5 

GGGCCTCAGTCCCAACATGGCTAAGAGG 
TG 3' II 

ot6o npaHMep Ila /CT-3'-HenapH0Cxb b II/ 
HMeex cxeAyiomyio nocjieflosaxe^ibHOCxb: 
5 

GGGCCTCAGTCCCAACATGGCTAAGAGG 
TT 3* Ila 

rae KaxAHH hs hhx cooxBCxcxByex no;io»:eHHio 
7770-7799 rena al- aHXHxpnncHHa h mokcx 
6HXb jienco Hcno;ib30BaH. 

Ha 4)Hrype H3o6pa»ceH xaK^e skcoh V rena 
al-aHXHxpnncHHa h nojioxceHHe Z-BapnaHxa, b 
KoxopoM KO30H GAG MyxHpoBan no AAG, mxo 
npHBOiiHx K nojxyMeHHK) jmsHHOBoro ocxaxxa b 

aMHHOKHOXOXHOM nOjlO^CKHH 342 BMCCXO 

ocxaxKa rvXyraMHHOBOH khcjioxh. IlpaHMep III 
HMeex ciejiyiomyK) noaiezjOBaxejibHOCXb: 
5 

TGTCCAGGTGAGCCTTCGAGGCCTGGG 
3'III 

H rH6praH3yexc5i b no;io^eHH5ix 9890-9919 
reHa al-aHXHxpnncHHa, a npaHMep IV HMeex 
oxeztyiomyKi nocxeAOBaxe;ibHocxb: 
5 

GAGACTTGGTATTTTGTTCAATCATTAAG 
3* IV 

H rH6pHiiH3yexc3 b nojioxenH^x 10081-10109 
rena al-aHXHxpnncHHa, h 3xh npanMepw 
MO^HO AtTKO Hcno.ibsoBaxb. BHiiieyKasaHHHe 

HOMepa OCHOBaHHH npHBCAeHH B COOXBexCXBHH 

c Biochem., 23, 4828-4837, 1984. 

Ha 4)Hr.7 noKasan pesy/ibxax BHsya-XHsa- 
UHH revxa, novxyMCHHoro no npHMepaM 1 h 2. 
Tpex 1 cooxBexcxByex miasMime, coaepKamen 
3KC0H V H pacinenjieHHOH c noMombio Alul; 
xpeK 2 cooxBercxBvex MapKepy pasMcpa, 
npeacxaBvisKimeMy coooh HHY 5aKxepHoct)ara 
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X174, pacnxemieHHoro Hae III; xpeK 3 
cooxBexcxByex aMnjiH4)HKauHH SKCona III 
opaHMepaMH I h II, xax 3xo onHcano Bbime, 
H aMnjXHci)HKauHH 3KC0Ha V npaHMepaMH III 
H IV, KaK 3X0 onHCbiBanocb sbime, b o^hoh 
peaKUHOHHOH CMCCH c no.iyMeHHeM npoayKxoB 
HjIHHoh cooxsexcxBeHHo 360 h 220 nap 
OCHOBaHHH. M3 xpcKa 4 bh;5ho, mxo He 
npoHCxoAHx aMnjiHcJ:HKar^iH SKcona III npn 
HcnovibsoBaKHH npaiiMepoB I h Ila, KaK 
onHCbiBajiocb Bbime, OAnaKO npoHCxoimx aMn- 
jiHcjDHKauHa SKCona V npawMepaMH III h IV, 
KaK 3X0 yKaabiBajiocb Bbune. TpeK 5 cooxBex- 
cxsyex oxpnuaxejibHOMy Konxpojiio, npan- 
MepH I, II, III h IV npHcyxcxByiox b yoxoBHAx, 

3Cp4)eKXHBHHX HJ15L npOMOXHpOSaHHH aMn-MC^JH- 

KauHH, HO He npncyxcxByex renoMHaa flHK. 

Ha c^Hr.S xpeKH 1-3 cooxsexcxByrax 
pe3y;n>xaxaM npHMepa 3, xpeKH 5-8 
pesy.ibxaxaM Hcno/ibsoBaHHii HopMajibHoro h 
MyxaHXHoro flHarnocxH^ecKHX npaHMepoB, r^e 
He npoHCXOAHx Aecxa6H;iH3au;H5i b cooxbcxcxehh 
c npHMepoM 4, a xpeK 9 - 3xo MapKep pa3Mepa 
H3 6aKxepHo4)ara X174. Ha xpeKe 1 noKasan 
peay.ibxax HcnojibsosaHHs cjieAyiomen nyKJie- 
oxH^HOH nocneAOBaxeJibHOCxH: 

5'TGGTGATGATATCGTGGGTGTTCA 
TTTT V 

b Ka^ecxBe AHarHOCXHMecKoro npanMcpa h 
o.iHroHyK-rieoxHAa 1 , onncaHHoro BHrae, b 
Ka^ecxBe aMnjiH4)HKai;HOHHoro npaHMcpa. Hc- 
nojibsyiox MejiOBe^ecKyio reHOMHyio flHK h3 
HopMa^xbHOH roMoanroxbi, HMeiomyio nopMajib- 

HHH HyKJieOXHfl /A/ B nOXCHUHaJIbHOM 

novio»:eHHH S MyxauHH rena HejioBe^ecKoro 
al-aHXHxpnncHHa. ^cho bhach o?KHAaeMHH 
aMiuiHci)HKauHOHHHH npoAyKx A^xHHOH 267 nap 
OCHOBaHHH. TpcK 2 HOKasHBaex pesyjibxax 
HcnojXb30BaHH5[ cjieflyiomeH nyKJieoxHAHOH no- 
cjieAOB axe^xbHOcxHt 

5'TGGTGATGATATCGTGGGTGAGTT 

CATTTA VI 

B Ka^ecxBe AnarHOcxHMecKoro npawMcpa h 
OJinroHyKJieoxHAa 1, onncaHHoro BHme, b 
xaMCCxBe aMIUIHci)HKa^HOHHO^o npaHMepa. Hc- 
nojib3yiox MejioBCMecKyio renoMHyio flHK hs 
HOpMa-nbHOH rOMOSHFOXbl, HMCwmyK) HopMajib- 
HbiH HyKJieoxHA /A/ b noxeHUHa;ibHOM 
nojioxcHKH S MyxauHH rena MejioBenecKoro 
al-aHXHxpnncHHa. B npncyxcxsHH A-A nenap- 
HocxH npoAyKx aMOJiH^HKauHH a;ihhoh 267 nap 
OCHOBaHHH He o6pa3yexcH. Ha xpeKe 3 
noKasana KOHxpcxbHan no.ioca Ha ocHone rena 
Me^ioBCMecKoro ano.xHnonpoxeHHa B, mt hc- 
no.xbsOBaHH cjieAyiomHe nocieAOBaxe^xbHocxH: 
AATGAATTTATGAGCCAAAACTTTTA 

CAGG XIII 

H 
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CTCTGGGAGCACAGTACGAAAAACCA 
CTT XIV 

a TpeK 4 ocraB-ieH mhcthm. 

Ha xpexe 5 noKaaan peay.iBTax Hcno.ibso- 
saHHH HyioxeoximHOH nocneflOBaxejitHOCTH 

5'CCGTGCATAAGGCTGTGCTGACCA 

TCGAGG 3* VII 

B Ka^ecxBe aHarHocxH^ecKoro npaHMepa no 
npHMcpy 4. fliiarHocxHMecKHH npafiMep aecex 
3'-K0HueB0H HyioxeoxTO /G/, cnoco6HHH 
o6pa30BbiBaxb napbi ocHOBaHHH c hopmejibhhm 
Hy5cieoxjmoM I CI b noxeHUHa^ibHOH xouKe 
MyrauHH Z h, c Apyroii cxopoHH, nojiHOCxbio 
KOMiLxeMeHxapHbiH o6pa3uy flHK. 06pa3eu 
flHK nojiyweH HopMajXbHOH roMoanroxH, hmc- 
lomeH HopMaJ^bHHH HVKjieoxHii / C/ , npHcyx- 
cTBViomiiii B TOMxe Z noxenuiiajibHOH MyxauHH 
rena uejiOBeMecKoro al-aHXHxpHncHHa. TpeK 6 
siBvTsiexcH peay.ibxaxoM npHMeneHM Hcnovibso- 
BaHH5i crie^yiomeH HyioieoximHOH nooieflosa- 
xejibHOcxH: 

5'CCGTGCATAAGGCTGTGCTGACCA 

TCGACA 3' VIII 

6 Ka^ecxBC OTarHOCxmecKoro npaHMepa b 
npHMepe 4. flHarHOCxuMecKHii npaiiMep coAep- 
y^wT 3*-K0H^eB0H HyKJieoTHfl /A/, cnoco6HbiH 
K o6pa30BaHHK) napH c NiyxaHXHbiM HyioieoxH- 
AOM /T/ B xouxe Z MyxauHH, a b ocxajibHOH 
qacxH no-iHocxbio KOMiuieMeHxapHHH o6pa3uy 
flHK. Hcno-nbsyiox o6pa3eu flHK h3 HopMa^ib- 
HOH roM03HroxH, HMeromHH HOpMa;ibHHH HyK- 
jieoxHH I CI B xoMKe Z noxeHUHa^xbHOH 
MyxauHH rena KejioseMecKoro al-aHXHxpimcH- 
Ha. Tpex 7 noKasHBaex peayjibxax Hcnojibso- 
BaHH5i HyKvieoxHAHOH nocjieflOsaxejibHOcxH 
4)opMy.iH VII B KanecxBC ziHarHOCXHHecKoro 
npaHMepa b npuMcpe 4. Hcnojibsyiox oSpaaeu 
flHK H3 roMOSKTOXH c reHeTHMCCKHM Hapymc- 
HHeM MejioBCMecKoro al-anxHxpHncHHa, hmcio- 
mHH MyxaHXHbiH HyKJieoxHA /T/ b xoHxe Z 
MyxauHH. TpeK 8 HB.isiexcsi peaym^xaxoM 
Hcno.ib30BaHH5i HyKjieoxHAHOH nocJieflOBaxcxb- 
HOCXH 4)opMy;ibi VIII b KaMecxse OTarHOCXHMe- 
CKoro npaHMepa no npHMcpy 4. HcnoJibsyeMHH 
o6pa3eu flHK no-nyMeH h3 rexeposHroxbi c 
reHCXHHecKHM HapymeHHeM MejiOBeMecKoro al- 
anxHxpHncHHa h HMcex MyxanxHHH nyxjieoxHH 
111 B xouKC Z MyxauHH. HyKJieoxHAHaa 
noGxeAOBaxe;ibHOCxb aMmiHctHKauHOHHoro 
npaHMepa, Hcno-absoBaHHaH b Ka^K^OM h3 
HcnbixaHHH, noKaaaHHbix xpexaMH 5-8, HMeex 
BbimeonHcaHHyK) cJ}opMy.xy IV. Mo>kho bhucxb, 
^xo Bbipa5oxKa aMn;iH4)HKaaHOHHoro npo^yKTa 
ziviHHOH 150 nap ocHosaHHH He nojiHocxbio 
no^aBnaexcsi npncyxcxBHeM A-C nenapHocxH 
/xpcK 6/ H eme MeHbme noAaBjiiiexcH 
npHcyxcxBHCM HcnapHOCXH GT /xpcK 7/. 

Ha ct)Hr.9 noKaaaH peay.ibxax BHsyaiHsa- 
UHH re.151, no-iyneHHoro b npHMcpe 4. TpcKH 
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1 H 14 cooxBexcxByiox Mapxepy pasMcpoB, 
5iB.i5iK)meMyc5i npoAyKxoM pacmen.xeHHH flHK 
6aKxepHo4)ara X174 c noMombw Hae III, xpex 

2 noKasHBaex peay-nbxax HcncibsoBaHHK cie- 
jyiomeH HyKjieoxHiiHOH nccJiejiOBaxevibHocxH: 

5*CCGTGCATAAGGCTGTGCTGACCA 
TAGACG 3^ IX 

B Ka^ecxse flHarHocxHMecKoro npafiMepa b 
npHcyxcxBHH o6pa3ua flHK, HMeiomero Hop- 

MavTbHHH HyX^XeOTHA /C/ B XOMKC Z ^oxeH^H- 

aviBHOH MyxamiH rena MeviOBCuecKoro al-anxH- 
xpnncHHa /o6pa3eA flHK h3 HopMa;ibHOH 
roM03HroxH/. flnarHOCXKMecKHH npaHMep co- 
nep^KHx H3MeHeHHe /noAHcpKHyxoe b nooieAO- 
BaxejibHocxH IX - A sMecxo CI b hhxom 
HyK;ieoxHje ox 3'-0K0HMaHHa, ho S^-kohucboh 
HyK-ieoxHA /G/, cnoco6HhrH o6pa30BHBaxb 
napy ocHOsaHHH c HopMavXbHHM HyK^ieoxH^OM 
I CI, npHcyxcxByex b xo^kc noxeHunajibHOH 
MyxauHH Z. TpeK 3 noxasbiBaex pesy-nbxax 
Hcno;ib30BaHH5i axenyiomeH HyKJieoxH^HOH no- 
cieaoBaxe;ibHOcxH: 

5'CCGTGCATAAGGCTGTGCTGACCA 

TAGACA 3' X 

B KaMecxBe AHarHOCXHHecKoro npaHMepa b 
npHcyxcxBHH o6pa3ua flHK, HMeion^ero Hop- 

Ma.lbHHH HyKJieOXHA /C/ B XOHKe B03M0:KH0H 

Myxa^HH /oSpaseu flHK h3 HopMajibHOH 
roMoanroxbi/. flnarHOCXH^iecKHH npaHMep necex 
HSMeneHHe /noAMcpKHyxoe b nocneAOBaxejibHO- 
cxH X-A bmccxo C/ b nflxoM HyKJieoxHAe ox 

3'-OKOHMaHH5I H 3*-K0HUeB0H HyK^xeoxHA /A/, 

cnoco6HHH o6pa30BHBaxb napy ocHOBaHHH c 
MyxaHXHbiM HyKJieoxHAOM /T/, ecriH oh 
HMcexcH b xoMKe bo3mo»choh M>TauHH Z; xpeK 
4 noKasHBaex peayjibxax Hcno;ib30BaHH5 Hyx- 
;ieoxHAHOH nocieAOBaxe;ibHOcxH IX /yxasaHHOH 
BHme/ B KanecxBC OTarHOcxHMecKoro npafiMepa 
B npHcyxcxBHH o6pa3ua flHK h3 rexeposHroxbi 
jXJi^ MyxauHH Z h, xaKHM o6pa30M, - nocHxevib 
reHexHHCCKoro HapymeHHfl Ae4)HUHxa MCjiOBe- 
MecKoro al-aHXHxpnncHHa; xpcK 5 noKasbreaex 
pesyjibxax Hcno.ibsosaHHK HyKjxeoxHAHOH no- 
cxeAOBaxejibHOCXH X /xaK onHcano BHme/ b 
Ka^ecxBC AHarHocxH^ecKoro npaHMepa b npH- 
cyxcxBHH o6pa3ua flHK h3 rexeposHroxH ixjisl 
MyxauHH Z H, xaKHM o6pa30M, hochxc^is 
reHexHMecKoro HapymeHHsi Aeci)imHTa Me^xose- 
MecKoro al-aHXHxpnncHHa. TpeK 6 noKasHBaex 
pesyjibxax HcnojibSOBanHH nyKJieoxHAHOH no- 
cieAOBaxenbHOCXH IX /onncaHHOH Bume/ b 
Ka^ecxBe OTarnocxHMecKoro npaHMepa b npn- 
cyxcTBHH o6pa3ua flHK h3 roMOsnroxbi, 
HMeiomcH renexKMecKoe napymeHHe Me^noBe^e- 
cKoro cl-aHXHxpHncHHa, a xpeK 7 sB.xsiexcsi 
peayjibxaxoM HCno;ib30BaHH5i nyKJieoxHAHOH 
nooieAOBaxe^xbHocxH X /onHcaHHofi Bume/ b 
KanecxBC AHarHOCXHMecKoro npaHMepa b npn- 
c>TCXBHH o5pa3ua flHK h3 roMOSHroxu, 
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nojBeprHyTOH reHerHMCCKOMy HapymeHHio mc- 
noBewecKoro al-aHTHxpHncMHa. 

TpeK 8 5iB;i5ieTC5i peayjibxaTOM ncnOjib30Ba- 
HM oieztyiomeH nyioieoTiwHOH nocjieAOsaTejib- 
hocth: 

5'CCGTGCATAAGGCTGCTGACCATC 
GCCG3' XI 

B KanecTBe flnarHocTHHecKoro npawMcpa b 
npHcyTCTBHH o6pa3aa flHK, HMewmero Hop- 
Ma;ibHbiH HyKJieoTim /C/, npHcyxcTByiomHH b 
TOHxe noreHi^HajibHOH MyxauHH Z reHa 
Me^iOBCHecKoro al-aHTHxpHncHHa / o6pa3ea 

flHK H3 HOpMaJIbHOH rOMOSHFOTH/. flHaFHO- 

CTHMecKHH npaHMep necer H3MeHeHHe /noAMcp- 
KHyxoe B noaieAOBaxejTbHOCTH XI - C bmccxo 
A/ B xpexbCM HyKJieoTHAe ox 3'-K0Hi;a, ho 
3'-oKOHMaHHe /G/, cnoco5Hoe o6pa30BHBaxb 
napy ocHOBanHH c HopMajibHbiM HyxjieoximoM 
/C/, npHcyxcxByiomHM b noxeHUHajibHOH 
xowKe MyxauHH Z; xpeK 9 noKasHBaex 
pesy.ibxax Hcno;ib30BaHHfl cjieayiomeH nyioie- 
oxHUHOH nocienoBaxejibHocxH: 
5 

CCGTGCATAAGGCTGTGCTGACCATGCC 
A3' XII 

B Ka^ecTBe AnarHOCxHMecKoro npaHMcpa b 
npHcyxcxBHH o5pa3ua HHK, HMewmero Hop- 
MajibHHH HyKJieoTHfl /C/, npHcyxcTByiomHH B 
xoMKe Z naxcHUHajibHOH MyxauHH /o6pa3eu 

flHK H3 HOpMaJIbHOH rOMOSHFOXH/. flHaXHO- 

cxHuecKHH npaMMep co^ep^KHx HSMeneHHe 
/noa^epKHyxoe b noaieflOBaxejibHOcxH XII -C 
BMCCXO A/ B xpexbCM HyKJieoTiwe ox 

3'-OKOH^aHH5I H 3*-K0HUeB0H HyKJieOTHA /A/, 

cnoco6HHH o6pa30BHBaxb napy ocHOBaHHH c 
MyxaHXHWH HymieoximoM /T/, ecrai xox 
npHcyxcxByex b noxeHUHajibHOH xohkc Myxamni 
Z; xpcK 10 noKasHBaex pe3y;ibxaT Kcno;ib30- 
BaHHfl HyioxeoTnaHOH nocjieflOBaxejibHOCTH XI, 
oHHcaHHOH Bbime, B Ka^ecTBe flHarHOCxH^ecKo- 
ro npaHMepa b npHcyxcxBHn o6pa3ua JIHK h3 
rexeposHroxH jiJisi MyxauHH Z h xaKHM o6pa30M 
H0CHxe.i5i reHexnqecKoro HapymeHHfl j(e4)HUHxa 
MonoBeMecKoro al-aHXHxpnncHHa; xpeK 11 
siBAsexca pesy-nbxaxoM. Hcno-nbSosaHHsi BHme- 
onHcaHHOH HyioieoxTOHOH noc;ienoBaxe;n>HOCTH 
XII B KaMecxBC OTarHocxiiMCCKoro npaHMepa b 
npHC>TCXBHH o6pa3ua flHK h3 rexeposHroxbi 
HJisi MyxauHH Z H xaKHM o6pa30M HOCHxejia 
rcHexH^ecKoro napymeHiiH 4e/iOBeMecKoro cl- 
aHxnxpiincHHa. Ha xpeKe 12 noKasan pe3y;ibxaT 
Hcno.xb30BaHM5i HVKJieoxraHOH nocjieflosaxejib- 
HOCTH XI b KaMecTBe OTarHOCTHHecKoro 
npaHMepa b npncyxcxBHH o6pa3ua flHK h3 
roMOSHFoxbi, noABeprmeHCH reHexH^ecKOMy na- 
pymeHHK) jecfjHixHTa MejiOBCMecKoro cl-aHxz- 
xpHncHHa. 

Ha xpcKe 13 npejcxaB^ieH pe3y-abxax 
Hcno.ib30BaHH5i HyicxeoxHiiHofi nocieaoBaxcjib- 
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HOCXH XII B KaMecTBe AHarHOCTHMecKoro 
npaHMepa b npHCyxcxsHH flHK h3 roMOSHroxbi, 
noziBepnneHCfl reneTHMecKOMy HapymeHnio ^e- 
;ioBewecKoro al-aHXHxpnncHHa. 

B KaxnoM H3 xpcKOB 2-13 HyKJieoxaaHyK) 
nooieziOBaxejXbHOCTb (fiopMy.iH IV HcnovibsyKrr 
B KaMecxBC aMnjiHcjDHKauHOHHoro npaHMepa, a 
B KanecxBC KOHxpojia - HyxjieoxHj^Hbie nocie- 
jOBaxevlbHOCTH cfiopMyjiH 

AATGAATTTATCAGCCAAAACTTTTA 
CAGG XIII 

H cflOpMV-XH 

CTCTGGGAGCACAGTACGAAAAACCA 
CTT XIV 

HovXCCH, cooxBCxcxByiomHe kohtpo-tiio, o6G3Ha- 
weHbi /C/ Ha 43Hr.9 h cooxBexcTByiOT 
aNUxnH4)HKauH0HH0My npoAyKxy hjihhoh 5 1 0 
nap ocHOBaHHH h3 sKCona 26 rena nejioBe^t- 
CKoro ano;iHnonpoxeHHa B. 

Ha 4)Hr,10 npoHJunocxpHpoBaHO Hcno;ib3o- 
BaHHe KaccexHOH njiasMHflHOH chcxcmh. Umz- 
MHjty pAT 153, HMeiomyK) y^acxKH, 

OTBeXCTBeHHHe 3a yCXOH^BOCXb K aHXH6H0XH- 

Ky aMnHUHJUiHHy /Ap"/ h xexpauHioxHHy 
/Tc"/, a xaKxe pecxpHK^HOHHbIe cawxH EcoRI, 
BamHI h Sail, pacn^en/tiiiox c noMo^^>K) Eco 
RI H BamHI. KaK noKasano, CHHxexH^ecKyio 
Kaccexy, coAep^amyio JI,HK-ziynjieKC c Henap- 
HbiM HyicneoxHAOM b uenxpe, o6yc;iOB.xeHHHM 

npHCyXCTBHeM KaK HOpMajIbHOH, xaK H BapH- 

aHXHOH nocneflOBaxejibHOCxeH, cB5i3HBaiox c 
Hcno;ib30BaHHeM T4-i[HK-mira3H c njiasMH- 
;i0H-X03SHH0M. SaxcM, KaK noKasano, rniasMH- 

pen;iHiXHpyK)T h ox6HpaK)x. 

CHCxeMa 6o;iee no;^po6Ho HAmocxpHpyexcK 
cxcAyKDiiiHM o6pa30M: nojiy^aioT CHHxexHMecKHC 
flHK-Kaccexii, Ka^c^as h3 KOxopHx cozjepxHx 
ABa fleHaxypHpoBaHKbix 65-Mepa, HMeiomnx 
pecxpHKUHOHHHe KOHUH EcoRI H BamHI h 
HenapnyK) napy ocHOBaHHH b cepeOTHC, 
o6yaioB.ieHHyK) BapnaHXHHM nyKJieoxHAOM. 
KaK onHCbiBajiocb Bbime, 3xh KaccexH bboahx 
b n.ia3MHAy-xo35iHHa pAT153 h nocne xpanc- 
4)opMHpoBaHH5i Bbijiejifliox uyBCTBiixe;ibHbie k 
xeTpa^HK.^HHy kjiohh h sKCxparHpyiox n;ia3- 
MHAy. 3axeM miasMHAHHe sKCxpaKXH Hcno.ib- 
3yiox juisi BxopHHHOH xpaHCcjDopMauHH c 

nOviyMCHHCM KHOHOB, HMCKDmnX HOpMaJIbHyK) 

HvXH BapHanxHyio BCxaBKH. JXnsi noAXBepxAenHH 
Toro, ^0 KjioHbi coaepxax no-^HocxbK) Hop- 
MajibHyTO HOT MyxaHXHyio nocneAOBaxe^ibHOcxH, 
npH6.iH3HxejibHO 2 Mr Ka^K^oro o6pa3ua 
ceKBeHXHpyiox noane AenaxypaaHH c NaOH c 
HcnoAbsoBaHHCM T4-flHK-no.iHMepa3bi 
/Sequenase US Biochemicals/ h ^^P-MeMeHHoro 
npaHMepa. Ec;ih HaxoflHx no KpauHCH Mepe 

OJHH HOpMajXbHHM H O^HH BapHaHXHblH XHn, 

xo cooTBexcTByiomHe k^xohh Ka^oro BbipamH- 
Barox B Macce, njiasMHZibi SKcxparnpyrox m 
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OMHmaioT B rpaflHeHxe CsCl. SaxcM Kaccerbi 
pacmen.iHK3T c Sail, SKcrpampyioT CMCCbio 
c{)eHO.i/xyiopoci)opM, oca;K;?aK)T h npoMHsaioT 
70%-HHM 3TaHO-noM. SaxcM KacceTH Jienco 
HcnOvifa30BaTb, HanpHMep, b no;iHMepa3HHX 
uenHHX peaKUKsx jiJisi onpeAe;ieHH5i mybctbh- 

TCjlfaHOCTH H C^e^H4)HMH0CTH pasmiHHHX 

o-niiroHyicieoTHAOB. 

Ha 4)Hr. 11 npoHJUiiocTpHpoBaH naxbiH 
BapnaHT /jiHHeHHafl aMrniHctHxauHii/ aaHHoro 
HSOopereHM. 

a/ HopMa.iBHa« rcHOMHan flHK- nocneflo- 
BaTC-ibHOCTb noKaaana BMCcre c jxsyusi OTar- 

HOCTHMCCKHMH npaMMCpaMH, OAHH H3 KOTOpHX 

KOMii.ieMeHTapeH b cbocm 3*-0K0HMaHiin Hop- 
usbihHon renoMHOM aHK-nooieAOBaTejibHOCTH, 
a BTopoH npaHMep HMeer HyioieoTH^, KOMiiJie- 
MeHxapHHH K o»:HAaeMOMy BapnaHTHOMy Hyx- 
jieoTjmy b cbocm 3'-0K0HHaHHH. 

b/ BapHaHTHa5i reHOMHaa flHK-noaieAOBa- 
TCibHOCTb npejicraBJieHa BMCCTe c sthmh »ce 
jXByMii OTarHocTH^ecKHMH npaiiMepaMH. Ecjih 
Ka;Kziyio h3 renoMKHx flKH-noaieflOBaTCJibHO- 

CTCH BBCCTH B KOHXaKT C npaHMCpaMH B 

ycnoBHSx, noSBOJiHiomHX nporeKaTb komiuic- 
MeHxapHOH rH6pHflH3au;KH, to b o6ohx oiy^aflx 
npoTexaeT rH6pHAH3auH5[. npH6aB;ieHHe Bcex 
qernpex HyKvieo3HHTpH4)occ{}aTOB b ycjiOBHsx, 
nosBOvifliomHx yfl-nKHHTb uenb npaHMcpa, 6yner 
npHBO^HTb jiHinb K o6pa30BaHHio y;ijiHHeHHoro 
npo^yKTa b cjiy^ae a/ npanMcpa c HopMajibHon 
nocjieAOBaTejibHOCTbio h b/ npanMcpa c 
sapHaHTHOH nooie^^oBaxejiBHOCTbro, a y;a;iiiHe- 
HHe apyroro npaiiMepa 6yaeT npeflOTBpamaxbca 
HenapHOCTbio. 

KpoMC Toro, Kax noKasaHO b c/, earn 
BMCCxo Mcxbipex HyK;ieo3HzrrpH4)OCct)axoB ;to6a- 
BHXb ;iHmb xpH HJiH MCHbme, to yflJinHCHHe 
cooTBexcTByiomero npaHMcpa npeflOTspamaercs 

B 3aaaHH0H TOMKC H3-3a OTCyXCTBHH cooTBer- 

cxByiomero HyK;ieo3HATpH4JOc4)aTa 

/HyKjie03K^TpH(l)0CCl)aT0B/ . 

Ha 4)Hr.l2 noKasaHbi pesyjibxaTH BHsyajiH- 
3auHH rejifl, no/iyneHHoro no npHMepy 5, 

TpCKH 1 H 2, COOTBCTCTByiOT flHK 

HopManbHOH roM03HroTbi /MM/, xpexH 3 h 4 
cooTBexcTByioT flHK rexeposHroTH /MS/, a 
xpexH 5 H 6 cooTBexcTByioT flHK BapHanxHOH 
roM03HroTH /SS/, JXnsi xpcKOB 1,3 H 5 6hui 
Hcno.xbsoBaH ojiHroHyKjieoxHA XXII /aopMa^ib- 
Hbm/, a HJisi xpeKOB 2, 4 ^ 6 6bi;i HcnojTb30BaH 
o.iHroHyKvxeoTHA XXI /BapHanxKHH/. O^Maa- 
CMoe yn^iiiHCHHe onHroHyicneoTHZEa ne Ha6jiio- 
ziaexc^ UJisi xpeKOB 2 h 5. 06Hapy»ceHHbie 
no-xocH npo;^yKxa oSosHaMCHbi cxpe/iKaMH. 

Ha cJ)Hr.I3 noKaaaHbi pe3y.ibxaxbi sHsyaJiH- 
3auHH rensiy no;iyMeHHoro no npuMcpy 6. 

Ha KpawHeM jicbom xpeKC npencxaB;ieHK 
MapKcpfai pa3MepoB, Hcno.xbsoBaHHue zlxh 
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nojTBep^KHCHHii pasMcpoB no-ntyMCHHux npo;iyK- 

TOB. TpCKH 1 H 2 COOTBCTCXByiOT flHK H3 
HOpMaJIbHOH r0M03Hr0XH /MM/, XpCKH 3 H 4 

npe^cxaBJiKiox co6oh flHK h3 rexeposHroxbi 
/MZ/, a xpcKH 5 H 6 cooxBexcxByiox flHK h3 
BapHaHXHOH roMOSnroxbi /ZZ/. JXnsi xpexoB 1,3 
H 5 HcnQ.ib30BavXH npafiMepbi XIX h XI; juisi 
xpeKOB 2, 4 H 6 HcnOvTbsoBa^iH npaHNiepbi XII 
H XX. KaK H ojKHnavXOCb, yj^jiiiHeHHe 
npaHMepoB He Ha6jTK)j?a;iocb am xpeKOB 2 jlxh 
5. 06HapyxeHHHe no^xocu npoayxxa oxNieHCHH 
cxpe;iKaMH. 

nocxe^OBaxejibHOcxb jioKyca S al-aHXH- 

xpunCHHa /3KC0H III/. 

npe;tcxaBvxeHHHe na 4)Hr.l4-16 ocHOBaHHS 
oxpaxarox HopMajiBHyio nac;ieflOBaxe.ibHocxb 
Ka;K;5oro jiOKyca. rioAMepKHyxHe ocHOBanHii b 
npawMepax noKa3biBaiox HenapaocxH, BBe^en- 
HHC fljia flecxa6miii3auHH npawMepoB. Koop^H- 
HaxH yKasaHH b cooxbctcxbhh c Long et al., 
/1984/, Biochemistry, 23; 4828-4837. 

riocjieAOBaxejTbHOCTb jioKyca Z al-anxH- 
xpjincHHa /sKCOH V/. 

rioKaaaHHHe na 4)nr.l7 ocHOsaHHS coox- 
BexcxByiox HopMajibHOH nocjiCAOBaxejibHOCXH 
Ka^oro .xoKyca. rioOTcpKHyxHe ocHOBaHHa b 
npaKMcpax cooxBexcxsyiOT HenapnocxHM, bbc- 
AeHHUM ^Jisi Aecxa6iuiH3ai;HH npaiiMepoB. 

HsoSpexeHHC HA;iK)CxpHpyexc5i, ho hc 
orpaHHTOBaexca, npeflCTaB.neHHHMH miace npn- 
MepaMH. 3a HCioxKJMeHHeM cneunajibHO yKasan- 
Hbix cxyMacB b npHMcpax yKa3aHH cjieayiomHe 
K0.iHMecTBa H KOHuenxpauHH coeOTHeHidi: 
Cy6cxpaxHaH flHK: 1 mkx MejioBe^iecKOH 
reHOMHOH flHK. 

O.XHroHyKJieoxHAH; 100 nMo;ib Ka^y^oro coox- 
BexcxByiomero nyKJieoxHaa. 
fle30KCHHyK;ieo3HATpHc})oc4)axH: pe3y;ibXHpyK)- 
maa KOHueHxpai;HH Kaay^oro 1,5 mM. 
By4)ep /pesyjibXHpyioimie KOHuenxpauHH b 
peaKUHOHHOH cmcch/: 

67 mM TpHC /pH aoboaht ao 8,8 c noMombio 
HCl/. 

16,6 mM Cy;ib4)axa aMMOHHsi. 
6,7 mM XjiopHAa MarHHs. 
10 mM ?-MepKanxo3xaHO-na. 
6,7 mkM SflTYK. 

3arpy304HHH 6yct)ep: 
35% Ficoll 70 /FicoU 70 npeACxaB.xflex co6oh 
CHHTexHHecKHH nojiHMcp, no.xy^eHHHH cono- 
.iHMepHsauHCH caxapo3bi h snuxJioprHApnHa, 
HMeionxMH cpeAHHH Mo;ieKy;i5ipHbiH bcc okojio 
70000, npoH3BOACXBa Pharmacia/ 200 mM 
Tpiic-auexaxa. 
100 mM Auexaxa naxpufl. 
5 mM SflTYK. 

0,2% BpoMtfieHO/ioBoro ro;iy6oro. 

MapKephi pa3MepoB: 6aKxepH0c})ar XI 74, 
flHK Koxoporo pacmen^xena Hae III; no-xocbi 
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cooTBeTCTByiOT cneayroiUHM KO-nHnecTBaM nap 
ocHOBaHHH 1353, 1078, 872, 603, 310, 281, 
271, 234, 194, 118 h 72. 

ripHMep 1. 1 MKr He;iOBeMecKOH renoMHOH 
JIHK, 100 nHKOMO-nb Ka^K^oro h3 BbimeonH- 
caHHHx ciHroHyioieoTHnoB I, II, III H IV, no 
1,5 mM /pe3y.ibTHpyioiiia5i KOHUCHTpauHs/ 
Ka^oro H3 MCTbipex fleaoKCHHyK/ieosn^- 
TpHcl3oc4)aT0B H 6y4)ep b yKasaHHbix Bbime 
peayjibTHpyiomHx K0HueHTpauH5ix cMemHBaioT 

B 1,5 MJI MHKpOUeHTpHCty^HOH SaBHHMHBaK)- 

mewcs npo6HpKe h o&bCM aoboa^it ao 100 mkti 
crepjuibHOH flHCTJuumpoBaHHOH BOflOH. npo6Hp- 
xy saxphiBaioT h noNiemaiOT b 6aHio c KHiMmcM 

BOAOH Ha 5 MHH. PeaKUHK) HHHUHHpyiOT, 

^o6aB-n5ia 1 mkji pacTBopa Tag-no-nHMepasH, 
conep;KameH 1 ca. ctiepMeHxa /napTwa 3 
Anglian Biotech, pa36aB;ieHHa5i ao 1 ca/micji 
BbmieyxasaHRbiM 6yct)epoM/. npo6HpKy HHxy- 
6HpyK)T npH 58'C 4 mhh h saxcM 2 mhh npn 
9rC. Pe>KHM HarpeBa/oxjTa»cAeHH5i 58*C/9rC 
noBTopsiOT aarcM en^e b 6 unxjiax h saxeM 
npH6aB;i5iioT eme 1 ca- ctepMeHxa /xax onucaHO 
BHine/, saxcM en^e 5 uhioiob c npH6aBJieHHeM 
AonoraHTe-ribHOH 1 CA- (fiepMeHTa /xax onncaHO 
Bbime/ H saxeM eme 2 uHioia c noancAyiomHM 
npH6aB.ieHiieM eme 1 ca. ct)epMeHTa /xax 
OHHcaHO BHme/. YlocJit 3Toro HHKy6HpyK)T npH 
58'C 20 MHH. 

OnpeAe;ieHHe npoAyxTOs aMnnH(t)HKaixHH 

npOBOAHT, C0eAHHH5I 15 MKJl peaXUHOHHOH 

CMCCH c 5 MKJi sarpy^aiomero rejiesoro 
6y4)epa, h npoBOA^T 3jxeKTpo(t)ope3 na arapos- 
HOM rejie /3% "Nu Sieve"/, coAcp^cameM 
3THAHH 6poMHA /2 mkji/mji/. 3jxeKTpo4)ope3 
npoBOAJiT BMecre c MapxepaMH pasMcpoB niisi 
noATBep;KAeHHH npaBHjiBHoro pasMcpa npoAyx- 
TOB aMnjiH(i)HKamni. FeJib BHsyariHSHpyiOT b 
npoxoA^meM CBCre /^nmia bojihh 300 km/ h 
ACJiaiOT nojinpoHAHyio cl)OTorpa4)HK). Tpex 3 na 
4)Hr.7 5iB.ri5ieTCH pesy/ibTaroM 3tom BH3yaJiH3a- 
UHH. H3 rpexa 3 BHAna aMn;iH4)HKai;H5i SKCona 
III npaHNiepaMH I h II, xax yxasano Bbime, c 
noj-iyMCHHeM npoAyxxa a/ihhom 360 nap 

OCHOBaHHH H aMnJIH(})HKai;H5I SKCOHa V 

npaHMcpaMH III h IV, xax onHcaHO Bbime, c 
nojxyMeHHCM npoAyKxa a;ihhoh 220 nap 

OCHOBaHHH. 

ripHMep 2. BocnpoH3BOAHx npHMep 1 sa 
iTCKjnoHeHHeM xoro, mxo npafiMcp II saMCHStiox 
Ha npaHMep Ila, Tpex 4 na 4)Hr. 7 5iBjX5ieTC5i 
pesyjXbxaxoM BHsyavXHsaumi re;i5i, nojiywenHoro 
no AaHHOMy npHMepy. Kax moxho BHAexb, 
aMn;iH(J)HKauHH axcona III ne npoxexaex npn 
Hcno/rb30BaHHH BbimeonHcaHHbix npafiMepoB I 
H Ila, HO npoxexaex aMn^H4)HxauH5i 3KC0Ha V 
c npaHMCpaMH III h IV, mxo Aaex npoAyxx 
A.XHHOH 220 nap ocHoeaHHH, xax b npHMepe 
L 
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TaxHM o6pa30M npHMep 2 noxasbisaex, hxo 
HenapHOCXb b 3*-0K0HMaHHH o;iHroHyK;ieo- 
xHAHoro npaHNiepa no xpaHHeH Mepe b 
ochobhom noAaB.nHex KHHUKHposaHHe noviHMe- 

pa3H0H aXXHBHOCXH. 

HpHMep 3. S-Ajuie;ib MevXOseHecKoro al-an- 

XHipHnCHHa. 

1 Mxr ^cxoBe^ecxoH renoMHOH flHK, no 
100 cHKOMOvib xa^oro h3 onHCHsaeMbix hhxc 
0-nHroHyK.xeoxHAOB, no 1,5 mM /pesyjXbXHpyra- 
masi xoHucHxpauHH/ xaacAoro h3 nexHpex 
Ae30xcHHyxj[eo3HAxpHct)oc4)axoB h 6y4)ep b 
onHcaHHOH Bbime xoHiteHxpauHH CMemHBaxn* b 
1,5 MJi saBHHMHBaiomeH MHxpoueHxpH(})ypaK- 
HOH npodnpxe h o6i>eM aoboaax ao 100 mxji 
cxepH;ibH0H AHCXHJumpoBaHHOH BOAOH, npo6Hp- 
xy aaBHHMKBaiox h noMemaiox b 6aHK) c 
xHnnmeH boaoh na 5 mhh. PeaxuHio HHH^H- 
Hpyiox, Ao6aB;i5i5i 1 mkji pacxsopa Tag-no;i- 
HMepa3H, coAep^amero 1 eA. 4)epMeHxa 
/napxHH 3 Agnlian Biotech, paseasjieHHaa ao 

1 ca/mxji BbimeyxasaHHbiM 6y4)epoM/. Hpo- 
6Hpxy HHxy6Hpyiox 4 mhh npn 58''C h saxeM 

2 MHH npH 9rC. Uhkji HarpeB-oxjia^CHHe 
58'C/9rC noBxop^x 5 pas h saxeM 
npH6aB.xinox eme 1 ca. c^epMeHxa /xax onHcano 
BHme/. Bbimeyxa3aHHHH uhxji narpes/oxjiaK- 
AeHHC noBxopHKDx eme 6 pas h npH6aBvi5nox 
eme 1 eA. 4)epMeHxa, xax onwcano Bbnne. 
3axeM 3X0X uhxji noBxopHiox eme 6 pas h 
nocjie 3xoro npH6aBJ[5rK)x 1 AononHHxejibHyio 
CAHHHity (JjepMCHxa, aaxcM npoBOAsrr eme 5 
UHXJiOB H npH6aBJiiiiox eme 1 ca. 4)epMeHxa, 
nooie 3xoro eme 2 i^HXJia h saxcM npH6aBvxmox 
eme 1 CA. 4)epMeHxa xax, xax onHcano Bume. 
Hoaie 3xoro npoBOA^ HnxySnpoBaHHe b 
xeMCHHC 20 MHH npH 58 *C. 

HpoBOAflx cjieAyromne HcnHxaHn^. 
a/ Hcno;ib3yK)x ojinroHyxjieoxHA 
5'TGGTGATGATATCGTGGGTGAGTT 

CAATTTT V 

H onHcaHHHH BHme o;iHroHyxj[eoxHA 1. 
Hcno.ibsyKDx MejioseMecxyio rcHOMHyK) flHK h3 
HopMajibHOH roM03HroxH, He noAsepnneHCfl 
renexHMecxoMy napymeHHio MejiOBCwecxoro al- 

aHXHXpHHCHHa; 

b/ Hcno-ribsyiox cneAyiomHH oraroHyxjieo- 
xka: 

TGGTGATGATATCGTGGGTGAGTTC 
ATTTA VI 

H BHmeonHcaHHHM OvXHronyxjieoxHA 1- Hcno.xb- 
syiox MeviOBe^ecxyio reHOMHyw flHK h3 
HopMa-TbHOH roMOSHTOXbi, He HMeiomeH rene- 
xH^ecxoro HapymeHH5i MejioBCMecxoro <i.l-aHXH- 

xpHHCHHa. 

flvifl onpeAevxeHHH aMn;iH4)HUHpoBaHHHX 

npOAVXXOB COeAHHSIIOX 15 MX^l peaXUHOHHOH 

CMecH c 5 MXJI 3arpy304Horo rciCBoro 6yct3epa 
H npoBOAsx 3.iexxpoct)ope3 Ha arapo3HOM re^ie 
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/3% "Nu Sieve'7, co^ep^ameM sth^hh 6pOMHA 
II Mxr/NUi/. 3;ieKTpo4)ope3 npoBOflflx c 
MapKCpaMH pasMepoB /rpcK 9 na cJjhf.S/ n-ns 
noz^TBepTOeHH5i npaBitibHoro pasMcpa npo^yK- 
TOB aMn.iHct)HKauHH. rTpoBoaax BHsyajmaaumo 
rejiK B npoxo^Hn^eM csere l^sw^di bo;ihh 300 
hm/ h Ae^iaioT no.i5ipoH;^HyK) ctororpattHK). 
TpcKH 1 H 2 Ha ct)Hr.8 kb.isiotch peay/ibTaxoM 
3T0H BH3ya-^H3a^HH. KaK bhaho no xpexy 1. 
aMiuiHC^HKauHH npoTCKaer npH HcnoJibSOBaHHH 
HyjoieoTHflHOH nocJieAOBaxejibHOCTH cJ^opMy-nn 
V c 3*-K0HueBHM Hyjcjieorm^OM, KOMiuieMen- 
xapHHM cooxBCTCXByioiAeMy HyKJieoxH^y b 
bo3mo»:hoh xomkc MyxaunH S b o6pa3ue flHK, 
npH 3X0M oSpaayexcfl npoztyKx aMn;iH4)KKauHH 
A-TiiHOH 267 nap ocHOBanHH. TpeK 2 noKasbi- 
Baex, oflHaKo, ^ixo aMmiH(l)HKaaiiH He npoxe- 
Kaex, ec;iH Henapnocxb nMcexcsi b 
3'-0KOHHaHHH AHarHOCxHHecKoro npaHMcpa, rfle 
HcnojibsycMHH zmarHOCXH^ecKHH npawMcp hmc- 
ex HyKjieoxHA /A/ b 3'-0K0H^aHHH, nenapHHii 
no oxHomeHHio k nyicjieoxHay /A/ b noxea- 
UHajibHOH xouKC MyxauHH S o6pa3i;a flHK h3 

HOpMavlbHOH rOMOSHrOXH. 

ripHMep 4. Z-Ajuiejib. 
1 MKr ^eviOBCHecKOH reHOMHOH flHK, no 100 
nwKOMOjXb Ka»cAoro h3 yKasHsaeMHX HH»;e 
o.xHroHyKJieoxHAOB, 1,5 mM /pesyjibxnpyiomaH 
KOHueHxpauHH/ Ka5KAoro H3 MCXHpex 
ae30KCHHyKJteo3TOxpH4)oc(J)axoB h 6y$ep b 
yKasaHHOH Bnme peayjibXHpyiomeH KOHuenx- 
pauHH cMcmKBaiox b 1,5 MjX saBHH^BaiomeHCH 

MHKpOUeHXpHCty^HOM npo6HpKe H O&beM JIOBO- 
flHX AO 100 MICX CXepHJIbHOM flHCXHJLlHpOBaHHOH 

BoaoH. npG6HpKy aaKpHsaMx m noMcmaiox b 
6aHio c KHnameii boaoh na 5 mhh. PeaKUWio 
HHHUHHpyKrr, npH6aBMfl 1 mkji Tag-nomMC- 
pa3bi, conepxcan^eH 0,5 en 4)epMeHxa /napxaa 
9 Anglian Biotech, pa36aB;ieHHa5i flo 0,5 
ca/mk;! BbrmeyxaaaHKHM 6y4)epoM/. npo6npKy 
HHKy6Hpyiox 4 mhh npH 60''C h saxeM 2 mhh 
npn 9rC. Uhkji HarpeBaHHe/oxJia^eHHC 
60*C/9rC npoBoasix eme 5 pa3, h saxcM 
npH6aB;i5iKrr eme 0,5 eA. (jjepMeHxa /xaK 
onHcano BHine/. 3axeM hhkji HarpeBaHHe/ox- 
jiajKACHHe 60'C/9rC nposoAHx en^e 6 paa, 
npH6aBAHfl aaxeM eme 0,5 ea. ct^epMCHxa /xaK 
onHcaHo BHme/. BHmeyKasaHHhiH uhkji na- 
rpeB/oxjia^cACHHe noBxopaiox eme 6 paa h 
saxeM npH6aBMiox eme 0,5 ezi. (J)epMeHxa /xaK 
onHcano Bbtine/, saxeM eme 5 pas c 
nocxeflyjomKM npnGaB-aeHHeM 0,5 e^. c^epMeHxa 
/KaK onHcaHO Bbime/ h eme 3 pasa c 
nocnenyKimHM Aono-nHHxewXbHHM npH6aB;ieHHeM 
0,5 efl. 4)epMeHxa /xaK onHcano BHme/. 3axeM 
npcBOHiix HHKy6HpoBaHHe b xeucHHe 20 mhh 
npn 60°C. 

Ha ocHoae BbiineonncaHHOM mctouhkh 
npoBoj5ix cjieayiomMe HcnbixaHHsi. 
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a/ Hcno^ibsyiox BHmeonHcaHHbie OjiwroHyK- 
jieoxHAbi IX H IV H MejioBeMecKyK) reHOMHyio 
flHK H3 HopMajibHOH roM03HroxH, He HMeiomeH 
renexKMecKoro napyineHHH ue^iOBeijecKoro al- 
aHXHxpnncHHa. 

b/ HcnoJibsyiox BbimeonHcaHHHe OjiHro- 
HVKjxeoxHAH X H IV H HejioBeMecKVio reHOMHyK) 

flHK H3 HOpMajIbHOH rOMOSHFOXH, He HMCKimeH 

renexKMecKoro HapymeHH5 neviOBe^ecKoro al- 
aHXHxpnncHHa. 

c/ HcnoJib3yK)x BHmeyKasaHHHe ojinro- 
HyKJieoxHAH IX H IV H Me;iOBe^ecKyK) 
reHOMHyw ZI,HK H3 rexeposnroxH Z-a;uie;iH 
HevioBenecKoro cl-aHXHxpHncHHa. 

d/ HcnojibsyKix BHmeyxasaHHHe oraroHyx- 
.leoxHjH X H IV H MejiOBeHecxyio reHOMHyio 
JIHK h3 rexepo3HroxH Z-znAtm\ MejiOBeMecxoro 
al-aHXHxpnncHHa 

e/ Hcnojibsyiox BHmeonHcaHHHe ojiHronyx- 
jieoxHAH IX H IV H HejioBe'^iecxyK) renoMHyio 
flHK h3 roMosHTOXH /ZZ/, HMeiomeH napy- 
mcHHe al-anxHxpHncHHa. 

f/ Hcnojibsyiox BHrneonncanHHe o;iHroHyK- 
.leoxHflH X H IV H qejioBeHecxyio reHOMHyio 
flHK h3 roMOSHroxH /ZZ/, HMeiomeH napy- 
meHHe crl-aHXHxpHncHHa. 

g/ Hcno;ib3yK)x BumeonHcanHHe o/iHro- 
Hyx^xeoxHAH IX h IV h MevXOBeqecxyio 

reHOMHVK) flHK H3 HOpMa;ibHOH fomoshtoxh, 
He HMeiomeH reHexH^ecxoro HapymcHKH ue;io- 
seMecKoro crl-aHXHxpHncHna. 

h/ Hcno/[b3yK)x BbimeonHcaHHHe Ojihio- 
HyxjieoxHUH XII h IV h qe^xoBeMecxyio 
reHOMHyio HHK H3 HopMajaHOH xomoshfoxh, 
He HMeiomeH renexKMecxoro napymeHH^ He;io- 
Benecxoro al-aHXHxpHncHHa. 

1/ Hcno;ib3yK)x BHmeonHcaHHhie ojihto- 
nyxjieoxHAH IX h IV h KejioBenecxyio 
reHOMHyio flHK h3 rexeposnroxH Z-ajuie;iH 
Me-xoBCMecxoro al-aHXHxpnncHHa. 

j/ Mcno;ib3yK)x BbimeonHcaHHHe o-nnro- 
HyxjieoxHAH XII h IV h MCJiOBe^ecxyio 
reHOMHyio flHK h3 rexepoanroxH fl.i5i Z-avxnejiH 
Me^ioBeMecxoro al-anxHxpHncHna. 

k/ HcnonbsyKix BbnneonHcaHHbie o;iHro- 
nyxjieoxHAbi IX h IV h Mejioseqecxyio 
reHOMHyK) flHK h3 roMOsnroxH /ZZ/ c 
HapymeHHeM orl-aHXHxpHncHHa. 

1/ Hcn0vXb3yK)x BHmeonHcaHHbie o^inro- 
Hyx^xeoxHAH XII h IV h HejiOBeMecxyx) 
reHOMHyK) flHK h3 roMOsnroxbi /ZZ/, c 
HapymeHHeM al- aHXHxpnncHHa. 

B xaraoM HcnHxaHHH HyXvieoxH^HHe no- 
cieAOBaxe.'ibHOCXH XIII h XIV HcnojibsyKDx zi;ih 
xo'kxpojiH aMrUIHC^HKaaHH. 

OnpejeJieHHe npo^y^xoB aMn.iH43HKauHH 
npoBOAsix, coemiH5i5i 15 mx.i peaxuHOHHou 
CMCCH c 5 MKvT 3arpy3oqHoro re.xesoro 6yci)epa 
M npoBOHs 3neKxpoct)ope3 Ha 1,4%-hom 
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;ieHaTypHpy>omeM nojiHaKpjLiaMHi^HOM revie c 
8M MOMCEHHOH B 1 X TBE 6y4)epe /0,089M 
Tpnc-6opaT, 0,089 6opHa5i KHCAOxa, 0,002M 
3IXTVK/ B xeueHMe 5.5 h npw 880 B. SareM 
re.iH oucHHBaiOT aBTopaOTorpac^HeH b TeneHMe 
HOMH npM KOMHaiHOH TeMnepaxypc c noMombio 

4)OTOrpa4)HMeCKOH MXlOMyBCTBHTejIbHOH ILICH- 

KH 6e3 jHacJjparMH. Pesy^ibTaxbi npe^cxasvieHH 
Ha cfiHr. 12. 

TpeKH 1 H 2 cooxBexcxByiox flHK hjisi 
HopMavibHOH roMOSnroxbi /MM/, xpeKH 3 h 4 
- HHK ■lASi rexeposHroxhi /MS/, a xpeKW 5 h 
6 - ZIHK jiJisi sapHaHXHOH roMoaiiroxH /SS/. 

JlsiSi XPCKOB 1, 3 H 5 6bUI HCn0.1b30BaH 

o.iHroHyicieoxM;; XXII /HopMa^ibKbiH/, a nJisi 
xpeKOB 2,4 H 6 McnOvibSOBan o.iMroHyioieoTHa 
XXI /BapwaHXHHH/. KaK h oKH^a^ocb, 
yxiHHeHne o.xHroHyKJieoxwjioB ne Ha6;iraaexc5i 
B xpcKax 2 HviH 5. 06Hapy^HBaeMhie no;iocbi 
npo;iyKxa o6o3HaMeHH cxpe.iKaMH. 

ripHMep 6. 1 Hr KaccexHOH iLiasMnj^HOM 
flHK, 100 nHKOMO.ib Ka^Kjioro h3 oxeziyiomHX 
o.^H^OHyIC^eoxHJ^HHx npaHMepoB: 

TTACTTTCACCAGCGTTTCTGGGTG 

AGCAA H 

TATGCGACTCCCTGCATTAGGAGCCC 

1,5 mM /pesy.ibxHpyiomaii KOHueHxpauH^/ 
Ka>iuoro H3 Hexbipex ;te30KCHHyK;ieo3ii5- 
xpH4)oc4}axoB H 6y4)ep c yKa3aHH0H BHme 
pesy/ibXHpyiomeH KOHueHxpauHeii CMemHsajox 
B 1,5 NLi 3aBHHqHBaiomeMC5i MHxpoueHxpHcJjyK- 
HOH npo6npKe h o&beM aoboa^x ao 100 mkji 
cxepn-ibHOH AeHOHH3HpoBaHHOH BOZtOH /Milli- 
Q/. ripooHpKH saKpbisaiox H noMeinaK)x b 6aHK) 
c KHnsmeH boaoh Ha 5 mhh. PeaKUKKD 
HHHUHKpyiox npHSaB/tCHHeM 2 e^. Tag-no;iHMe- 



pasbi /Cetus/ h cMecb 3aKpbiBaK)x nencHM 
MHHepaJibHHM MaciOM /Sigma/ nnm npe^oxs- 
pamcHHsi HcnapeHHii. npo6HpKy HMxySHpyiox 
npH 60*C B xeMeHwe 4 mhh h saxeM 2 mhh 
npH 90*C. 3xy onepauHK) UHicinMecKH noBxo- 
p5iK)x 30 pa3 /o6mee miaio uhkvIOb/. 

3axeM ox6Hpaiox no 60 mk-i peaKuiiOHHOH 
CMecH H npK6aBvi5K)x 60 nHKOMO-ib auSo 
npawMepoB XXI h XI /nopMa^ibKbie/, jh6o 
npaHMepoB XII h XX /sapHaHXHHe/. 3axeM 

nnSl HHHUHHpOBaHHH Zia^XbHeHHieH peaKUHH 

npH6aBn5iiox 1 ea. Tag-nOviHMepa3bi /Cetus/. 
CMecb HHKy6HpyK)x 2 mhh npH 92'C h 4 mhh 
npH 60* C. 3xy onepauHio noBxopsiiox b ue-ioM 
4 pa3a. Onpeae^ieHHe npoziyxxoB aMiLiHc^HKa- 

uHH npOBOZI5lT, C0e3HH5I3 10 MK.T a.lHKBOTbI 

peaKUHOHHOH CMecH c re.ieo6pa3yiomHM 6ycte- 

POM H npOBOAH 3.ieKXpo4)Ope3 Ha 3%-HOM 

arapo3HOM re.xe /"Nu Siewe", FMC 
Bioproduct/, coAepxamcM 0,5 mkf/m;! 3xh;ihh 
6poMHAa. TtJih BH3yajiH3Hpyiox b npoxoA5inieM 
csexe /fl^HHa BO.iHbi 300 hm/ h ae.xaiox 
4)Oxorpa4)Hio na nonsipomt. Pe3ynbxaxbi npea- 
cxasneHH Ha 4)Hr.l3. KpaHHHH ;ieBbiH xpeK 
cooxBexcxByex MapKepaM pasMepos, Hcno.ibsy- 
eMHM noAxsep^eHHH pasMepoB no/iyMae- 
MHX nponyKxoB. TpeKH 1 h 2 cooxBexcxByiox 

JIHK H3 HOpMa^lbHOH rOMOSHFOXH /MM/, 

xpeKH 3 H 4 - JIHK h3 rexeposHroxbi /MZ/, 
a xpeKH 5 H 6 - flHK h3 BapwaHXHOH 
roM03HroxH /ZZ/. Rnsi xpeKOB 1,3 h 5 
Hcno.ib30Ba;iH npaHMcpbi XIX h XI; jtnsi xpeKOB 
2,4 H 6 HCno.ibsOBanH npawMepu XII h XX. 
KaK H o^H^ia^xocb, y^^inHCHHe npawMcpoB ne 
Ha6-niOAaexcH b xpeKax 2 h.ih 5. 06Hapy>KeH- 
HHe no.xocH npoflyKxa noMCHeHbi cxpe;iKaMH. 



CDOPMYJIA H30BPETEHH3I 



Cnocoo o6Hapy:KeHH5i eaHHHMHbix nyKJieo- 

XMi^HblX H3MeHeHHH B HyKvieHHOBUX KHCJIOXaX 

oopasua, npeaycMaxpHBaKimHH aMiLXHct)HKauHK) 
HyK.iHHOBbix KHCiox o6pa3ua nyxcM npose^e- 
HH5I peaKUHH yA-TiHHeHHH uenH c Hcno;ib30Ba- 
HHeM npaHMcpoB, HyKJie03HAXpHC})0CCt>aX0B H 

cJ^epMCHxa no;iHMepH3auHH c nooieAyiomHM 
Bbi5iBvieHHeM HSMeneHHH, omAUHafou^uucsi 
xeM, Mxo no KpanneH Mcpe oahh h3 npanMcpoB 

SIB.15ieXC5I AHarHOCXHMeCKHM, HMCIOnZHM Ha 5* 

vLin 3' KOHue xepMHHa;ibHbiH nyKJieoxHA, 



KOMoneMeHxapHbiH HSMeHCHHOMy HyK^ieoxHZiy 
HJiH cooxsexcxByKDmeMy HopMajibHOMy HyK.ie- 
oxHAy, a HSMeHCHHe BbiHBviawx no HaviHMHio 
npoAyKxOB aMn.iHc})HKauHH, tcnn xepMHHa.ib- 
HbiH HyKjieoxHA npaHMcpa KOMn.ieMeHxapeH k 
cooxsexcxByKimeMy nyKAeoxHAy b o6pa3ue 

HyKjieHHOBOH KHCJIOXbl, HJIH nO OXCyXCXBHK) HX, 

eciH xepMHHa-abHbiH HyK^ieoxiu npaviMepa He 
K0M^.^eMeHxapeH cooxBexcxByromeMv HYK^ieo- 

XHAy B 06pa3Ue nVK^XeHHOBOH KHClOXhl. 
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MyraqnM, BbiabiBafOLnwe reHeiUMecKne 3a6oneBaHMfl 



EoneaHb 


MyrauMJi 


CcbiriKa 


AyrocoMHbie 


fleclDeKr no aHTMTpoM5MHy 1 1 1 


CG->TG 


Duchange et ai., Nucleic Acids Re- 
search 14:2408 (1986) 


AM^!noMflOTM'^ecKa^^ nonnHeBpona- 


CG-^CA 


Maeda S. et aL, Mol. Biol. Med. 329- 
338 (1986) 




AC->GC 


Wallace M R. et al. J. Clin Invest 78:6- 
12 (1986) 




AG^GG 


Wallace M R. et al. J. C!in Invest 78:6- 
12(1986) 


fle4>eKT no ajibc^Da-l aHTmpuncuHy 


TG->CG 


Nukiwa T. et a!., J. Biol. Chem. 
261:15989-15994 (1986) 




CG->CA 


Kidd VJ et a}., Nature 304:230-234 




GAT^GTT 


Asp 256-VaI, Exon III; Coo6u4eHi45i He 
6bino 




CTT^CTC 


fleneunH koaoh 51 (normal) M Malton, 
B ny6nnKauMn 




GGC->TGC 


Arg^^ - Cys, Exon 11; 1 BapnaHT, co- 
o6LMeHMsi He 6bino 


flapbi ocHoeaHUM 


MyraqviJi 


CcbiriKa 


flecfieKr no a;;eH03HH AeawnHaae 


CG^CA 


Bontron DT. et al., J. Clin Invest 
76:894-897 (1985) 




AA->AG 


Valerio D. etal., EMBO J 5:113-119 
(1986) 




CT->CG 


M II 


flecpeicT no anonnnonpoTeyny E 


CT-^GC 


Cladaras et al., J. Biol. Chem 
262:2310-2315 (1987) 


CaxapHbiii AnaSer 


TC->CC 


Haneda M. et a!., Proc. Nati. Acad. 
Sci. USA 80:6366-6370 (1983) 




TC^TG 


Shoelson S, et al.. Nature 302:540- 
543 (1983) 




TG-^TT 




BonesHb fayiua Tuna 2 


CT->CC 


Tsuji o. et al., N. tngl. J. Med. 
316:570-575 (1987) 


runepuHcynnH eMm 


CG^CA 


Shibasaki Y. et a!.. J. Clin Invest 
76:378-380(1985) 




CA^GA 


Chan SJ. et al., Proc. Natl. Acad. Sci. 
USA 84:2194-2197(1987) 


5one3Hb 


MyrauMfi 


CcbinKa 


flecjDeKT no MMMyHornoSynnHy Kan- 
na 


CT-^CG 
CG->TG 


Stavnezr-Nordgren J. etal.. Science 
230:458-461 (1985) 


flecjDefCT no peuenropy 


GG-^GA 


Lehrm.an MA eta!.. Cell 41:735-743 
(1985) 


HecoBepaieHHbifi ocreoreHea (Twn 
11) 


TG-^^TT 


Cohn DH et al., Proc. Natl. Acad. Sci. 
USA 83:6045-6047 
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npoAon>KeHne TaGnnubi 



BonesHb 



CcbmKa 



OeHnnKeTOHypwJi 



flecpeKT no SeriKy C 



flec^eKT no nypnH HyKneoanA 4^00- 
c^opunaae 

CepnoB',^AHOKneT0HHafl aneMUfl 



5one3Hb ToHra 
6eTa-TanacceMM?^ 



Kjiacc MyiaHTa 



(a) HecftyHKUMOHanbHa?! mPHK 

(1) KOAOH 17 (A-^-T) 

(2) KOAOH 39 (C^T) 



(3) KOAOH 15 (C-^A) 

(4) KOAOH 37 (G^A) 

(5) KOAOH 121 (G->T) 

MyraHTbt cABura pawKH cMnxbisa- 
Hun (6) - 2 KOAOH 8 

(7) - 1 KOAOH 16 

(8) - 1 KOAOH 44 

(9) - 1 KOAOHb! 8/9 

(10) - 4 KOAOHbi 41/42 

(11) - 1 KOAOH 6 

(12) + 1 KOAOHb! 71/72 

(b) MyiaHTb! npoueccuHra PHK 
l^3MeHeHWfl cnnavicuHra 



AG->AA 

CG->TG 

CG-^TG 

GG-^GC 
TG^TA 

GAG^GTG 



AG-^AT 



Dilella AG et al., Nature 322:799-803 
(1986) 

Dilella AG et al., Nature 327:333-336 
(1987) 

Romeo G. et a!., Proc. Natl. Acad. 
Sci. USA 84:2829-2832 (1987) 

Williams SR. et al.. J. Biol. Chen. 

262:2332-2339(1987) 
Chang JC. and Kan YW. Lancet 2. 
1127-9 (1981); Orkin SH. et a!., New 
Eng. J. Med. 307. 32-6 (1982); and 
Conner BJ. et al., Proc. Natl. Acad, 

Sci. USA., 80, 278-82(1983). 
Law SW, Brewer HB J. Bioi. Chen 
260:12810-128814 (1985) 



Tun 



0 
0 

0 
0 
0 
0 
0 
0 
0 



0 
0 



CcbmKa 



Chang JC. et al., Proc. Natl. Acad. 

Sci. USA 76:2886(1979) 
Trecartin RF. et al.. J. Clin. Invest. 
68:1012 (1981); and Chehab, FF. et 

al.. Lancet 1:3 (1986) 
Kazazian HH. et aj.. Eur. Moiec. Biol, 
org. J. 3:593(1984) 
Boehm. CD. etal., Blood 67:1185 
(1986) 

Kazazian HH. et al.. Am. J. Hum. 
Genet. 38:A860 (1986) 
Orkin SH. et al., J. Biol. Chen. 
256:9782 (1981) 
Kazazian HH. et al., Eur. Molec. Biol. 

org. J. 3:593(1984) 
Kinniburgh. AJ. et al.. Nucleic Acids 

Res 10:5421 (1982) 
Kazazian HH. et al.. Eur. Molec. Biol, 
org. J. 3:593 (1984); and Worg C. et 
al.. Proc. Natl. Acad. Sci. USA 
83:6529 (1986) 
Kazazian HH. et al., Eur. Molec. Biol, 
org J 3:593 (1984); and KImura. A. 
et a!.. J- Biol. Chen. 258:2748 (1983) 
Kazazian HH. et al., Am. J. Hum. 

GeneL 35:1028 (1983) 
Chang TC. et al., Proc. Natl. Acad. 
Sci. USA 81:2821 (1984) 
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npoAon>KeHne TaGnnqbi 



Knacc MyraHta 


Tun 


CcbiJiKa 


(1) IVS 1 nono)KeHMe 1 GT-^AT 


0 


Orkin. SH. et al., Nature 296:627 






(1982) and Treisman R, et al., Nature 






302:591 (1983) 


(2) IVS 1 nono)KeHMe 1 GT-^TT 


0 


Kazazian HH. et al.. Eur molec. Biol. 






org. J. 3:593 (1984) 


(3) IVS 2 nonoKCHMe 1 GT-^AT 


0 


Orkin, SH. et al., Nature 296:627 






(1982) and Treisman R, et aL, Cell 






29:903 (1982) 


(4) IVS 1 3' end: -17 bp 


0 


Bunn HF. et al., Hemoglobin: molecu- 






lar genetic and clinical aspects, p. 283 






(Saunders, Philadelphia 1986) 


(5) IVS 1 3' end; -25 bp 


0 


Kazazian HH. eta!., Eur. moiec. Biol. 






org. J. 3:593 (1984); and Orkin. SH. et 






al., J. Biol. Chem. 258:7249 (1983). 


(6) IVS 2 3* end: AG->CG 


0 


Padanilam BJ, et al.. Am. J. Hematol 




22:259 (1986) 


^/ ^ IVO ^ O CllU. rAO TWO 


n 


Antnnaraki*? SP pt al Proc Natl 




Acad. ScL USA 81:1154 (1984); and 






Atwer GF, et al., Nucleic Acids Res. 






13:777 (1985) 


KoHceHcycHbie naMeHeHwyi 






(8) IVS 1 nonoxeHne 5 (G->C) 


+ 


Kazazian HH. et al., Eur. moiec. Biol. 




org. J. 3:593 (1984); and Treisman R, 






etai.. Nature 302:591 (1983) 


(9) IVS 1 nonoKeHne (G->T) 


0 


Wong 0, etal., Proc. Natl. Acad. Sci. 




USA 83:6529 (1 986); and Atwer GF. 






et al.. Nucleic Acids Res, 13:777 






(1985). 


(10) IVS 1 nono>KeHne 6 (T->G) 




Orkin, SH. et al., Nature 296:627 




(1982); and Atwer GF, et aj.. Am. J. 






Hum. Genet 38:85 (1986) 
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i 2 3 5 6 




c{)nr.13 



5' GCCT«:ATGACGGGAAACTACAGCACCTGGT XXI 
5' GCCTGATCAGGGGAAACTACAGCACCTGCA XXII 

b ' CTTCCTCCCTSATCACGGGAAACTACAGCACCTGCa 
3 • GAAGGACGGArTACTCCCCTTTCATGTCCTGCACCc 
I 

76A2 

c|3Mr.14 

:oo3o 

gACAAACGCAClXJAACClGCTGCcXCCATCTTTTTAGAGCCC 3 ' 
cTCTTTCCCTCACTTCCACCACCCrOGTArA.MAATCirCCC 5' 



CTCTTTCCCTCACTTCGACGACCCCGCTAC 5' XVI3 

TTCrTTCCCJGACTTCCACGACCCCGCTAC 5' XVJH 

CTCATTCCC7GACTTCGACCACCCCCGTAC. 5 ' XIX 

TJCATTCCCTCACTTCGACCACCCCCCTAC 5' XX . 
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7718 
1 

^l^^ATCAACTCi^CCCACf:ATA^CAT(:AC^AACTTC(:T^;CAAA 3 • 
tTTTACTTCACT'CCCTCCrATAGTACTCCTTCAACCACCTTT b' 

TriTACTTCAGrGCGTCCTATACT^^CTCGT 5' XXllI 
ATTTACTTCAGTCCCTCCTATACTAGTCCT 5' XXIV 



CACACCTCTTAGCCATCTTCGCACTGAGCCCCATCAGCACTGGC 3 * 
.CTGTCGAGAATCCCTACAACCCTGACTCCGCCTACTCCTCACCC 5 * 

1 

7811 

ctggacaatcsgtacaaccctcactcccgc 5' 
ttccacaatc:ctacaaccctcactccgcg 5' 



5' CCCTCCATAAGCCTGTGCTCACCCTCGACA XVI 

5' CCCTGCATAAGGCTGTGCTCACCCTCGACC XV 

5' CCGTCCATAACCCTGTGCTGACCATAGACA X 

5' CCGTCCATAACGCTGTGCTGACCATAGACG IX 

5' CCCTCCATAAGCCTGTGCTGACCATCCCCA XII 

5' CCCTGCATAACGCTCTCCTGACCATCGCCC XI 

5* CCGTGCATAAGCCTCTCCTCACCATCGACA VIII 

5* CCCTCCATAACGCTCTCCTGACCATCGACG VII 



5 ' tccaggccctccataaggctctgctcaccatcgacg 
3 • acgtccggcac:tattccgacacgactcgtaggtgc 

I 

9954 . 
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